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PURPOSE: Middle-aged men are at high risk of suicide.
While about half of those who kill themselves visit a pri-
mary care clinician (PCC) shortly before death, in current
practice, few spontaneously disclose their thoughts of
suicide during the visits, and PCCs seldom inquire about
such thoughts. In a randomized controlled trial, we exam-
ined the effect of a tailored interactive computer program
designed to encourage middle-aged men’s discussion of
suicide with PCCs.
METHODS: We recruited men 35–74 years old reporting
recent (within 4 weeks) active suicide thoughts from the
panels of 42 PCCs (the unit of randomization) in eight
offices within a single California health system. In the
office before a visit, men viewed the intervention
corresponding to their PCC’s random group assignment:
Men and Providers Preventing Suicide (MAPS) (20 PCCs),
providing tailored multimedia promoting discussion of
suicide thoughts, or control (22 PCCs), composed of a
sleep hygiene video plus brief non-tailored text encourag-
ing discussion of suicide thoughts. Logistic regressions,
adjusting for patient nesting within physicians, examined
MAPS’ effect on patient-reported suicide discussion in the
subsequent office visit.
RESULTS: Sixteen of the randomized PCCs had no
patients enroll in the trial. From the panels of the remain-
ing 26 PCCs (12 MAPS, 14 control), 48 men (MAPS 21,
control 27) were enrolled (a mean of 1.8 (range 1–5) per
PCC), with a mean age of 55.9 years (SD 11.4). Suicide
discussion was more likely among MAPS patients (15/21
[65%]) than controls (8/27 [35%]). Logistic regression
showedmen viewingMAPSweremore likely than controls
to discuss suicide with their PCC (OR 5.91, 95% CI 1.59–
21.94; P = 0.008; nesting-adjusted predicted effect 71%
vs. 30%).
CONCLUSIONS: In addressing barriers to discussing sui-
cide, the tailored MAPS program activated middle-aged
men with active suicide thoughts to engage with PCCs
around this customarily taboo topic.

J Gen Intern Med 35(7):2050–8

DOI: 10.1007/s11606-020-05769-3

© Society of General Internal Medicine 2020

T here are almost 50,000 suicide deaths in the USA annu-
ally, nearly 80% occurring in men.1 Suicide is particular-

ly common among 35–74-year-old (hereafter, middle-aged)
men,1,2 representing the eighth leading cause of death in this
group, ahead of septicemia and other common conditions.2–5

Suicide deaths among middle-aged men entail tremendous
human and economic costs.4

About half of all adults who die by suicide see a primary
care clinician (PCC) in the month before death; about 20% see
a mental health specialist.6 Yet, nearly all prior clinical suicide
prevention efforts have been targeted to patients in specialty
settings, typically following a suicide attempt.7–10 Such
approaches have value but cannot prevent the two thirds of
male suicide deaths occurring on first attempt.11,12 Public
health strategies such as limiting access to lethal means among
people at risk have broader reach,13 but suicide risk is fourfold
higher in clinical samples,14 suggesting the potential value of
prevention in primary care.15,16

Currently, the topic of suicide is rarely broached in primary
care visits made by suicidal men, even in the presence of risk
factors (e.g., financial problems, mental health issues) and
among those making preparations (e.g., attaining means) for
suicide.11,17–26 Patients generally report openness to inquiry
about suicide thoughts,27 yet PCCs inquire rarely and incon-
sistently and may detect only 10–20% of suicidal patients.28–
30 Factors contributing to this “conspiracy of silence” include
gender-linked norms,31,32 stigma,33 the belief that PCCs are
not equipped to handle mental health issues,34 fear of psychi-
atric hospitalization,35 and competing demands during vis-
its.36 While interventions targeted to PCCs increased the de-
tection of suicidal patients, many still went unrecognized.29,37
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No interventions have sought to address reticence to dis-
close suicide thoughts by activating men to disclose or signal
receptiveness to discussing their thoughts with a clinician,
thereby prompting clinician inquiry. To fill this gap, we de-
veloped the Men and Providers Preventing Suicide (MAPS)
computer program. The focus of MAPS was to activate
middle-agedmen with suicide thoughts to discuss the thoughts
with their PCC, by providing men a tailored multimedia
computer program addressing user-endorsed barriers to dis-
cussion. We employed a similar approach in designing MAPS
to one we used in developing an earlier depression-focused
program, which increased PCC-patient discussion of suicide
despite minimal suicide-specific content.38,39 Apart from hav-
ing greater suicide-related content, MAPS also differed from
the prior program in being focused specifically on activating
middle-aged men regardless of their depression status, since
not all who die by suicide are depressed.40

In a randomized controlled trial (RCT), we examined the
effect of MAPS on discussion of suicide during PCC visits by
middle-aged men with recent active suicide thoughts. We
hypothesized that when used pre-visit, MAPS would be more
effective than an active non-tailored control in promoting
suicide discussion. In post hoc exploratory analyses, we also
explored moderation of the program’s effects by the presence
of suicide preparatory behaviors, a risk marker for suicide.41,
42

METHODS

Study activities were conducted from December 2016 through
July 2019. The University of California Davis Institutional
Review Board provided ethical approval for the study. The
RCT was registered in ClinicalTrials.gov (identifier
NCT02986113).

Study Setting, Recruitment, and Randomization

The unit of randomization was the PCC. Patient-level random-
ization would have entailed greater risk of control arm con-
tamination, since PCCs then would likely have encountered
patients from both arms, and exposure to MAPS patients
might alter interactions with controls. Participating clinicians
were recruited from eight primary care offices in one
university-affiliated network in the Sacramento (California)
area, during presentations at monthly meetings. The PCCs
were told that the trial was comparing two office-based pre-
visit interventions for preventing suicide among middle-aged
men but given no details regarding the interventions or the trial
outcomes. Enrolled PCCs were randomly assigned to the
MAPS or control arm in blinded fashion, using a custom-
created computer program that implemented randomization
in blocks of varying sizes (4 or 8).43

Following randomization, PCCs in both arms were offered
four online videomodules (30min total length) summarizing a
patient-centered approach to suicide risk assessment.44 We

offered this training in response to concerns from stakeholders
in pre-RCT interviews that many PCCs lack appropriate train-
ing and skills in this realm.35 Of the 42 PCCs participating in
the trial, eighteen (43%) viewed at least some of the video
content (mean percentage of content viewed 88% [SD
18.9%]), with no significant differences between trial arms
in viewing rates or percentage of content viewed.
For patient enrollment, we used reports generated by the

health system to identify men aged 35–74 who were assigned
to the panel of a participating PCC, regardless of whether they
had ever visited the PCC or other clinicians in their office. We
telephoned and sent letters to solicit the men’s participation
and, for those who engaged, conducted telephonic eligibility
screening. We offered enrollment to men who were able to
read and speak English; self-reported adequate vision, hearing,
and hand function to use an interactive computer program on a
touchscreen tablet device; had an appointment with their PCC
within 2 weeks (or if not, were willing to schedule an appoint-
ment in this time frame); and answered “yes” to the question,
“In the last four weeks, have you had any (even brief) thoughts
of killing yourself?”Men failing to meet any of the foregoing
criteria were excluded from participation. Also excluded were
men with any of the following: reported or apparent highly
unstable medical or mental health status, presence of terminal
illness with death anticipated within 3 months, or plan to
transfer care from current primary care office within 3 months.
Eligible men agreeing to participate were asked to arrive in

their primary care office 1 h before their visit to complete
informed consent and use their assigned intervention. Re-
search assistants logged the men into the study software on
touchscreen tablets and showed them how to navigate. The
men first completed a pre-intervention questionnaire, which
again asked if they had had thoughts of killing themselves in
past 4 weeks. We re-administered this item because suicide
thoughts may have stopped since the time of eligibility screen-
ing for some men, reducing their potential to benefit from trial
participation. Thus, men answering “no” to this item were
thanked for their time and excluded from further participation.
Following the pre-visit questionnaire, the study software

presented each man with the intervention appropriate to his
PCC’s random group assignment, based on his unique login
number. After viewing the intervention, the man attended his
PCC visit and then returned to the tablet to complete a post-
visit questionnaire. Men completing the post-visit question-
naire were offered a $20 gift card to a popular retailer.

Study Interventions

The tailored MAPS program was developed using standard
software engineering principles.45 Tailored health messages
are better remembered, more frequently read, and perceived as
more relevant than non-tailored messages.46 They are also
superior to non-tailored interventions in improving various
health behaviors and outcomes across patient populations
and target conditions.47 The initial version of MAPS was
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created drawing on theory and research relevant to patient
activation,48,49 suicide behavior,11,17–26 and male help seeking
for psychological distress.31,32,34,35 We included elements pri-
or to work and suggested these would be likely to enhance
men’s knowledge, skills, and confidence around disclosure of
suicide thoughts, leading to greater disclosure of and PCC
inquiry regarding suicide thoughts (Fig. 1).38,39,47,50,51 The
final version was created after incorporating feedback from
pre-RCT interviews with stakeholders in male suicide preven-
tion.35 We designed MAPS to have a 15–20-min usage time,
commensurate with the typical in-office wait time for a PCC
visit.52

The computerized content tailoring algorithm was devel-
oped using a previously described approach.46 The general
structure involved sequential empathic acknowledgement of
and encouragement to discuss suicide thoughts with the PCC
(Fig. 2). The key motivational elements were three “step”
modules addressing the following: (1) why and how to talk
with a PCC about suicide thoughts, (2) how to negotiate an
individualized care plan with the PCC and their team to reduce
suicide thoughts, and (3) how tomonitor the impact of the plan
and work with the care team to modify it when indicated
(Fig. 2, box E4a). Consistent with adult learning and behav-
ioral theory,53,54 each module allowed some user control over
how much information to view by offering optional material.
Examples of MAPS content are available from the authors.]–>
Men assigned to the active non-tailored control condition

(Fig. 2, box C5) viewed a 3-min sleep hygiene informational

video,55 followed by a text screen providing encouragement to
discuss suicide thoughts with a PCC plus general information
about suicide risk factors and support resources. The total
usage time for the control condition was approximately 5 min.

Measures

The primary outcome measure was a single item administered
post-visit, asking whether the topic of suicide was discussed
during the visit (any vs. no discussion).
We administered an array of other measures pre-visit; where

relevant, the number of items and scoring for measures are
presented in footnote in Table 1. The Beck Scale for Suicide
Ideation (BSSI) was administered to characterize the nature of
the suicide thoughts and to assess factors heightening (e.g.,
strong desire to die) or mitigating (e.g., concerns for family)
suicide risk.42,56 Four of the BSSI items constituted a Suicide
Preparatory Behaviors scale, assessing whether the man had
made plans or preparations for suicide, obtained access to
means, or made arrangements for what would happen after
suicide. Present intent for suicide was measured with a single
item.57

Additional pre-visit measures concerned health-related
issues associated with suicide risk.11,17–26 These included a
count of eight mental health conditions (eating disorder, de-
pression, anxiety disorder, bipolar disorder, post-traumatic
stress disorder, psychosis, childhood sexual abuse, or alcohol
or drug problem); the Patient Health Questionnaire (PHQ-9),
validated for detecting clinical depression;58 the Primary Care

Fig. 1 Conceptual model guiding the development and deployment of MAPS and its intended effects during linked primary care visits MAPS,
Men and Providers Preventing Suicide; PCC, primary care clinician.
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Fig. 2 Overview of the content and sequence of MAPS-tailored activation program and non-tailored control program MAPS, Men and
Providers Preventing Suicide; PCC, primary care clinician. The basic structure of tailoring in each module (1) give all users brief feedback

tailored to their response(s) to relevant question(s) and (2) offer the option to view more detailed information.
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Posttraumatic Stress Disorder screen;59 the Alcohol Use Dis-
orders Identification Test (AUDIT-C) for detecting hazardous
drinking and alcohol use disorders;60 a single item assessing
recreational drug use; a single self-rated health item; and a

count of 11 medical conditions (arthritis, chronic, or recurring
painful condition, hearing or vision problem, neurological
problem, hypertension, heart problem, human immunodefi-
ciency virus infection, diabetes, lung problem, cancer, or sleep

Table 1 Characteristics of the Study Sample

Characteristic Active non-tailored
control arm (N = 27)

MAPS (experimental)
arm (N = 21)

P value

Age, years, mean (SD) 55 (10) 56 (13) 0.82
Race/ethnicity, no. (%)
Hispanic (any race) 5 (19) 1 (5) 0.23
Non-Hispanic White 19 (70) 18 (86)
Non-Hispanic Black 2 (7) 0 (0)
Non-Hispanic Other 1 (4) 2 (10)

Education level, no. (%)
High-school graduate or less 1 (4) 0 (0) 0.81
Some college 10 (37) 8 (38)
College graduate 11 (41) 8 (38)
Any graduate courses 5 (19) 5 (24)

Annual household income, no. (%)
< $20,000 2 (7) 0 (0) 0.44
$20,000–$34,999 2 (7) 2 (10)
$35,000–$74,999 7 (26) 6 (29)
$75,000–$124,999 4 (15) 6 (29)
≥ $125,000 12 (44) 6 (29)
Decline to answer 0 (0) 1 (5)

Sexual orientation, no. (%)
Heterosexual 26 (96) 16 (76) 0.10
Gay 1 (4) 3 (14)
Other 0 (0) 2 (10)

Marital status, no. (%)
Married 20 (74) 14 (67) 0.83
Widowed 1 (4) 1 (5)
Divorced 2 (7) 2 (10)
Separated 1 (4) 0 (0)
Never married 3 (11) 4 (19)

Living alone, no. (%) 5 (19) 5 (24) 0.65
Practice any religion/faith, no. (%) 6 (22) 6 (29) 0.61
Toughness score, standardized, mean (SD)a 0.1 (0.5) − 0.2 (0.8) 0.12
Self-rated health, no. (%)
Excellent 1 (4) 0 (0) 0.38
Very good 8 (30) 2 (10)
Good 7 (26) 9 (43)
Fair 10 (37) 9 (43)
Poor 1 (4) 1 (5)

No. of medical conditions, mean (SD)b 3.3 (1.4) 3.1 (1.9) 0.75
No. of mental health conditions, mean (SD)c 2.7 (1.7) 3.3 (1.9) 0.23
AUDIT-C score, mean (SD)d 3.1 (2.6) 2.4 (2.1) 0.31
Recreational drug use past year, no. (%)
Never 19 (70) 10 (48) 0.32
Less than monthly 4 (15) 3 (14)
Monthly 0 (0) 1 (5)
Weekly 0 (0) 1 (5)
Daily or almost daily 4 (15) 6 (29)

PHQ-9 score, mean (SD)e 13.2 (7.1) 14.1 (6.7) 0.65
PTSD-PC score, mean (SD)f 1.4 (1.3) 1.5 (1.4) 0.84
BSSI scores, mean (SD)
Totalg 11.5 (6.7) 9.7 (6.9) 0.37
Suicide Preparatory Behaviors scaleh 2.0 (1.7) 2.1 (2.1) 0.79
Suicide intent now, mean (SD)i 0.6 (1.0) 0.9 (1.5) 0.48

aSeventeen-item scale, possible score range of 17–85, higher scores = higher gender-linked toughness self-perceptions
bFrom a count of 11 conditions: arthritis/rheumatism, chronic or recurring painful condition, hearing or vision problem, neurological problem,
hypertension, heart problem, human immunodeficiency virus infection/acquired immunodeficiency syndrome, diabetes, lung problem, cancer, or sleep
problem
cFrom a count of 8 conditions: eating disorder, depression, anxiety disorder, bipolar disorder, post-traumatic stress disorder, psychosis, childhood sexual
abuse, alcohol, or drug problem
dThree items, possible score range of 0–12, scores of > 4 considered optimal for identifying hazardous drinking or active alcohol use disorders in men
eNine items, possible score range of 0–27; scores of 10 or greater are suggestive of clinical depression
fFour items, possible score range of 0–4; scores of > 2 are suggestive of post-traumatic stress disorder
gNineteen items, possible score range of 0–38; higher scores are suggestive of higher risk for suicide
hFour items, possible score range of 0–8; higher scores are suggestive of higher risk for suicide
iSingle item, 11-point response scale, 0 (low suicide intent now) to 10 (high suicide intent now)
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Fig. 3 Flow of participants through the trial. PCC, primary care clinician.

2055Jerant et al.: Tailored Activation of Middle-Aged Men to PromoteJGIM



problem). Sociodemographic measures included age, race/-
ethnicity, education level, annual household income, sexual
orientation, marital/partner status, whether the man was living
alone, and whether they practiced any religion or faith.

Data Analysis

Data were analyzed using Stata 15.1 (Stata Corporation, Col-
lege Station, TX). Descriptive and inferential statistics (means,
standard deviations, percentages, chi-square, or t tests) were
used to describe the baseline characteristics of the patient
study sample by patient-assigned study group (MAPS or
control). A generalized estimating equation (GEE) approach
was used to adjust for the nesting of patients within physicians,
implemented as logistic regression analyses using binomial
distributions, logit links, exchangeable working correlations,
and robust standard error estimators. GEE logistic regression
analyses examined the relationship between suicide discussion
(any vs. none) during the study visit and trial arm.
Another set of GEE logistic regression analyses examined

moderation of the effect of MAPS on discussion of suicide
during the visit by the presence or absence of suicide prepa-
ratory behaviors (assessed with the BSSI). In one of these
analyses, stratified by presence or absence of preparatory
behaviors, independent (rather than exchangeable) working
correlation was used; this was necessary to attain model
convergence.
To facilitate interpretation, key regression findings are also

reported as adjusted mean marginal effects of intervention,
hereafter referred to as nesting-adjusted predicted effects.

RESULTS

Forty-two PCCs (all physicians) were enrolled and random-
ized, 20 (48%) to the MAPS arm and 22 (52%) to the active
non-tailored control arm. Thirty-two (76%) PCCs completed a
baseline questionnaire: 15 (75%) in the MAPS arm and 17
(77%) in the control arm. Of the 32 PCCs completing the
baseline questionnaire, 21 (65%) were family physicians and
11 (35%) were general internists, they had practiced on aver-
age for 8 years (range 1–22), their mean age was 44 (range 29–
61), 21 (65%) were female, and 19 (59%) were non-Hispanic
White, 7 (22%) non-Hispanic Other race, and 5 (26%) His-
panic (any race). There were no significant differences in PCC
characteristics between trial arms.
Figure 3 provides the CONSORT diagram depicting the

flow of patients from recruitment through the study activities.
Of the 42 PCCs randomized, 16 had no patients enroll in the
trial. From the panels of the remaining 26 PCCs, 48 middle-
aged male patients enrolled (MAPS 21, control 27), a mean of
1.8 (range 1–5) per PCC. Table 1 shows the characteristics of
the patients by trial arm; there were no statistically significant
differences in characteristics between arms.
Any suicide discussion was more likely among MAPS

patients (15/21 [65%]) than controls (8/27 [35%]). In the

nesting adjusted logistic regression, the odds ratio (OR) for
an intervention effect on discussion of suicide during the study
PCC visit was 5.91 (95% confidence interval (CI) 1.59–21.94;
P = 0.008), a nesting-adjusted predicted effect of 71% for
MAPS and 30% for control.
In the examination of moderation of the intervention effect

by the presence or absence of any suicide preparatory behav-
iors, the interaction effect was not statistically significant (P =
0.067). Stratified analyses explored the interaction further.
Among the 17 patients (8 MAPS and 9 control) without
preparatory behaviors, discussion of suicide was reported by
3 (37.5%) of the MAPS patients and 2 (22%) of the controls.
This corresponded to an OR of 2.10 (95% CI 0.27–16.59; P =
0.48) (analysis conducted using an independent working cor-
relation). By contrast, among the 31 patients (13 MAPS and
18 control) with suicide preparatory behaviors, suicide discus-
sion was reported by 12 (92%) of the MAPS patients and 6
(33%) of the controls. This difference corresponded to an OR
of 27.45 (95% CI 2.74–274.96; P = 0.005), a nesting-adjusted
predicted effect of 93% for MAPS patients and 34% for
control patients.

DISCUSSION

To our knowledge, this was the first RCT of a primary care
suicide prevention intervention targeted tomiddle-aged men at
risk of suicide, regardless of their depression status.1,2 The
tailored MAPS program was designed to encourage men with
active suicide thoughts to discuss the topic with their PCCs,
opening the door to treatment to reduce suffering and suicide
risk.We found that compared withmen viewing an active non-
tailored control, men using MAPS were significantly more
likely to discuss the topic of suicide during a linked PCC visit,
a clinically meaningful effect based on the nesting-adjusted
predicted effects of 71% for MAPS versus 30% for control.
In exploratory post hoc analyses, the effect of MAPS on

discussion of suicide appeared to be driven primarily by its
impact on men reporting any (≥ 1) suicide preparatory behav-
iors, such as making plans or attaining means. This finding
must be interpreted cautiously, given the preliminary and post
hoc nature of the analysis and our small sample size. None-
theless, prior work indicates preparatory behaviors are a mark-
er of heightened risk for suicide.41,42 Of note, recruiting the 48
patients in our trial required making phone calls to several
thousand men (Fig. 3). Clearly, harnessing the full potential of
MAPS in routine practice will require more efficient ways of
targeting men most likely to act on suicide thoughts, such as
those with preparatory behaviors. One promising approach
may be to utilize patient-facing electronic health record portals
to offer screening for suicide thoughts and risk factors (includ-
ing preparatory behaviors) to all middle-aged men in a given
health system, followed by access to MAPS (via the portal
and/or in primary care offices before visits) when indicated by
screening. If this or other efficient targeting approaches can be
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implemented, MAPS may have potential as a time- and
resource-efficient tool for activating men with thoughts of
suicide and who have undertaken preparatory behaviors to
engage with PCCs in discussing the topic. Given that most
men who die by suicide have not made a prior suicide at-
tempt,11,12 additional RCTs of MAPS that enroll larger sam-
ples and stratify enrollment by the presence or absence of
preparatory behaviors would be useful.
Despite the positive impact of MAPS, 35% of men viewing

the program reported not discussing suicide during their PCC
visit. Some of these men might be “reached” through addi-
tional efforts, such as adding more content to MAPS; broad-
ening its scope to leverage supportive relationships with part-
ners, family, or friends; and coupling its use with complimen-
tary community-based and public health interventions. Pre-
liminarily, it was encouraging that of the 13 men viewing
MAPS who reported suicide preparatory behaviors, 12
(92%) reported discussing suicide during the visit. It may be
valuable to PCCs to have a focused, high-risk group of men to
target for discussion of suicide, given competing demands in
office visits. Still, it remains to be studied whether PCC dis-
cussion of suicide with such men can help prevent suicide.
Future reports from our ongoing RCTwill explore this issue.
Our study had limitations. In addition to difficulties with

patient recruitment and a resulting small sample size, the
patients (and PCCs) were drawn from primary care offices in
a single health system in one region of California. It remains
uncertain whether the findings generalize to other contexts,
such as medical subspecialty care settings or men who are not
engaged in healthcare. The experimental MAPS program was
longer than the control program (15–20 min vs. 5 min, respec-
tively). It is possible that the longer length of MAPS contrib-
uted to its greater effect on discussion of suicide, independent
of its other features (e.g., tailoring of content). We measured
suicide discussion during visits using patient report, which is
subject to biases. Alternative methods of assessing visit behav-
iors also have limitations. For example, clinician reports may
also be biased, and observing or recording visits may change
(e.g., optimize) the behaviors, apart from intervention effects.
In conclusion, in addressing prevalent barriers to discussing

suicide, the MAPS-tailored multimedia computer program was
successful in activating middle-aged men with thoughts of sui-
cide to engage with their PCCs around this customarily taboo
topic. Further, in exploratory post hoc analyses, this effect of
MAPS was driven primarily by its salutary impact among men
with suicide thoughts who had also undertaken behaviors to
prepare for suicide. If these findings are verified in larger, appro-
priately designed RCTs, MAPS may be an effective, time- and
resource-efficient tool for activating men at heightened risk of
suicide to engage in potentially life-saving discussionwith PCCs.
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