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ABSTRACT 
Introduction:
The U.S. Army developed a new tool called the Behavioral Health Readiness and Suicide Risk Reduction Review (R4) 
for suicide prevention. A 12-month evaluation study with the primary objective of testing the hypothesis (H1) that Army 
units receiving R4 would demonstrate improved outcomes in suicidal-behavior measures following the intervention, 
relative to control, was then conducted. The results of analyses to answer H1 are herein presented.

Materials and Methods:
The R4 intervention (R4-tools/instructions/orientation) evaluation study, Institutional Review Board approved and 
conducted in May 2019-June 2020, drew samples from two U.S. Army divisions and employed a repeated measure-
ment in pre-/post-quasi-experimental design, including a nonequivalent, but comparable, business-as-usual control. 
Intervention effectiveness was evaluated using self-report responses to suicide-related measures (Suicide Behav-
iors Questionnaire—Revised/total-suicide behaviors/ideations/plans/attempts/non-suicidal self-injuries) at 6-/12-month 
intervals. Analyses examined baseline to follow-up linked and cross-sectional cohorts, incidence/prevalence, and 
intervention higher-/lower-use R4 subanalyses.

Results:
Both divisions demonstrated favorable in-study reductions in total-suicide burden, with relatively equivalent trends 
for total-suicide behaviors, total-suicide risk (Suicide Behaviors Questionnaire—Revised), suicidal ideations, and non-
suicidal self-injuries. Although both demonstrated reductions in suicide plans, the control showed a more robust trend. 
Neither division demonstrated a significant reduction in suicide attempts, but subgroup analyses showed a significant 
reduction in pre-coronavirus disease 2019-attempt incidence among those with higher-use R4 relative to control.

Conclusions:
There is no evidence of harm associated with the R4 intervention. R4 effectiveness as a function of R4 itself requires 
confirmatory study. R4 is judged an improvement (no evidence of harm + weak evidence of effectiveness) over the status 
quo (no safety data or effectiveness studies) with regard to tool-based decision-making support for suicide prevention in 
the U.S. Army.
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INTRODUCTION
Over the course of 2018, the U.S. Army developed a new 
tool called the Behavioral Health Readiness and Suicide Risk 
Reduction Review (R4) to confront the challenge of suicide 
in the force.1 R4 development integrated leadership feed-
back with evidence-based predictors of suicide risk, taking 
into account both leader practices and empirical findings. 

 

 
 
 
 
 
 
 

 
 

The resultant R4 tools and processes equipped Army leaders 
with empirically derived knowledge and workflows designed 
to improve suicidal-behavior outcomes.

At the individual level, R4 techniques and procedures 
emphasized the paired identification/awareness of risk factors 
with leader responses that promoted engagement and com-
munication between the leader and led. At the unit level, 
R4 design informed and mobilized timely management and 
resourcing of at-risk soldiers to reduce risk at each echelon of 
the chain of command. Together, the R4 tools and processes 
provided U.S. Army leaders with practical methods for ear-
lier identification and optimization of the health and welfare 
of soldiers who may be at risk of suicide, while simultane-
ously enhancing and synchronizing the processes necessary to 
support and care for soldiers through existing Army systems.

Following R4’s development, a 12-month evaluation study 
of the R4 intervention with two active duty Army divisions 
was then conducted.2 Despite the use of many previous tools 
and programs for suicide prevention, this was the first time 
the Army was able to empirically test the effectiveness of 



tool-supported decision-making among Army units in a rig-
orous fashion. The primary objective of the R4 study was 
to test the hypothesis that Army units within the division 
receiving the R4 intervention would demonstrate improved 
outcomes in suicidal-behavior measures following interven-
tion, relative to a comparable control division. This article 
will provide the results of the analyses conducted to answer 
the main hypothesis of the R4 study.

METHODS
The R4 study was approved by the Walter Reed Army Insti-
tute of Research’s Institutional Review Board and conducted 
by the Walter Reed Army Institute of Research. A detailed 
description of R4 study methodology has been previously 
published.2 The R4 intervention and evaluation was imple-
mented in May 2019 and concluded in June 2020. The R4 
intervention consisted of R4 tools, accompanying instruc-
tions, and an orientation. These were packaged in a tiered 
fashion based on leadership echelon (platoon upward to divi-
sion).

The tools and accompanying instructions—one for
platoon-level (ranks E5-E7 and lieutenants) and one for com-
pany commander/first sergeant end-users—were provided to 
the corresponding leaders within the context of a 30-50-
minute orientation session.1,2 The standardized intervention 
material included a brief overview of the challenge of sui-
cide in the U.S. Army, the importance of suicide prevention 
leader decision-making in the force, R4 ingredients for mak-
ing such decisions (i.e., identification of risk factors paired 
with face-to-face conversations by leaders with soldiers to 
assess risk—also called “engaged leadership”), an introduc-
tion to operating whichever of the two instruments was issued, 
a demonstration on how to use R4 based on the position in 
the organization (i.e., management, resourcing, and readying 
of soldiers who might be at risk of suicide or negative behav-
ioral health outcomes), vertical/horizontal chain-of-command 
synchronization of effort, and two individual example sce-
narios whereby leaders could use R4 to enhance their suicide 
prevention decision-making.

R4 implementation involved (1) a one-time “direct” train-
ing of the intervention site’s end-user leaders (Sergeant [E5] 
and above) by R4 staff in May 2019 and (2) “indirect” 
ongoing diffusion via leaders’ sharing R4 tools, instruc-
tions, and processes with R4 naïve (new or unavailable 
for direct training) intervention site end-users throughout 
the 12-month evaluation period. The evaluation of the R4 
intervention employed a repeated measurement in pre-/post-
quasi-experimental design, including a nonequivalent, but 
comparable, business-as-usual control group. Samples were 
drawn from two geographically separated U.S. Army divi-
sions in the continental United States, each composed of four 
comparable combat brigades. Soldiers in both intervention 
and control groups completed anonymous survey instruments 
to assess a range of psychological and physical health factors.2

The primary focus of the inquiry herein was the longitudi-
nal assessment of intervention and control divisions necessary 
to answer the main hypothesis. To that end, primary analyses 
examined the soldier cohort with a baseline assessment (T1) 
who could be linked within their division of assignment at 
6-month (T2) and/or 12-month follow-up (T3). This ensured 
that only participants subject to the potential effects of the 
intervention and control conditions across time points were 
included in primary analyses. The secondary cross-sectional 
analyses examined the dynamics of the larger population 
trends at each time point.

Sample

R4 study soldiers participated in accordance with an Army 
operations order, and each individual was provided the option 
to consent to the use of their data for research purposes after 
being briefed on the nature of the study. Participants were 
linked across time using a code derived from responses on per-
sonal (but non-identifying) questions such as state where they 
graduated high school and day of the month they were born.3 
All surveys were anonymous and excluded all personally 
identifying information. Individual responses were kept con-
fidential. No survey results were briefed to commands during 
the 12-month study time frame, and only aggregated results 
were briefed to commands following study completion.

At T1, 6,747 soldiers in the intervention division and 7,269 
in the control division participated in data collection, with 
4,705 (69.7%) and 5,275 (72.6%), respectively, providing 
consent. At T2, 8,013 and 8,541 participated, with 6,914 
(86.3%) and 7,441 (87.1%), respectively, consenting. At T3, 
9,175 and 7,177 participated, with 7,782 (84.8%) and 5,907 
(82.3%), respectively consenting.

At T2, data for 4,622 soldiers who remained within their 
respective divisions were linked with T1. Among those, 690 
soldiers did not consent and were removed from analyses, 
leaving 3,932 as the focus of T1-to-T2 analyses. By T3, con-
sented soldiers with the T1-T3 linkage was 2,655, which 
served as the primary focus of T1-to-T3 analyses. A cohort of 
5,971 minus 860 non-consenters (5,111 total; 2,359 interven-
tion; 2,752 control) could be linked across T1-T2, T1-T3, and 
T1-T2-T3. This group was analyzed to determine combined 
new events in the T1-T3 study time frame.

Supplementary Table S1 provides demographic and mil-
itary characteristics of consented soldiers in each division, 
both cross-sectional and linked T1-to-T2 and T1-to-T3. The 
equivalence of the intervention division was assessed based 
on the comparability of its demographic and military charac-
teristics with (1) the R4 control division and (2) the overall 
U.S. Army’s organizational structure.4

Measures

Suicidal behaviors and suicide risk

The effectiveness of the R4 intervention was evaluated using 
self-report responses to a battery of suicide-related measures 



at the intervals mentioned earlier. Suicidal behaviors consisted 
of ideations, plans, and attempts. Non-suicidal self-injury 
(NSSI) was also assessed but not included in suicidal-behavior 
totals. The occurrence of each behavior was assessed via 
Yes/No answers during the pre-T1, T1-T2, T1-T3 time points, 
and lifetime. The change in soldier outcomes over time (1) 
compared the change from baseline to follow-up among sol-
diers in the intervention group (within) and (2) contrasted 
the change over time for soldiers in intervention and con-
trol groups (between). These analyses were conducted using 
linked data, at the division-level, and also by R4-use status (as 
mentioned later).

The 12-month prevalence of suicidal behavior(s) at T1 and 
T3 and 6-month prevalence at T2 were computed for each 
time point. The 6-month incidence of suicidal behavior(s) at 
T2 was computed among soldiers with no reported lifetime 
suicidal behavior(s) at T1. Among soldiers with no reported 
prior suicidal behavior at T1, any report of suicidal behav-
ior(s) since R4 implementation (T2 and/or T3) was tallied to 
determine any occurrence of new suicidal behavior(s) during 
the 12-month study period.

Data on a modified version of the Suicide Behaviors 
Questionnaire—Revised (SBQ-R) were also collected to 
assess individuals at risk for suicidal behaviors. The SBQ-
R consisted of four items to assess different dimensions for 
determining suicide risk: (1) lifetime suicidal ideation, plan, 
and attempts; (2) frequency of suicidal ideation in the previ-
ous year; (3) suicidal threats; and (4) the likelihood of future 
suicide attempts. A score of ≥7 met the criteria for individual 
risk.5

Measures of R4-intervention reach and use

Since the implementation of the R4 intervention employed 
direct and indirect training approaches, R4 dissemination 
throughout the intervention division, defined herein as 
“reach,” was measured based on the total number of soldiers 
who completed the R4 evaluation at the intervention site at 
each time point. The proportion “reached” is based on the total 
number reached at each time point divided by 13,100 (theo-
retical estimate of total soldiers assigned within the sample’s 
division-level construct at any given time point).2,4

The use/nonuse of R4 was measured based on unit leaders’ 
reports at T2 and T3 on (1) personally utilizing R4 tools/pro-
cesses during the prior week, month, quarter, or since May 
2019 for “none” to “1-2” or greater number of soldiers in 
their respective units and (2) affirming the unit’s utilization of 
R4 processes to identify, manage, and resource soldiers who 
experienced difficulties or may be at risk for suicide.

An additional measure of “R4-use” was created for the T1-
T2 and T1-T2-T3 periods to account for the extent (quantity 
and quality) of leader training received as well as the use of R4 
tools/processes in intervention battalions (BNs). A detailed 
description of R4 train-use variable development can be found 
in Supplementary Materials and Methods. In summary, based 
on leaders’ R4 training and use reports, each intervention 

BN was assigned to “high-use R4” and “low-use R4” by T2 
and “high-use R4,” “intermediate-use R4,” and “low-use R4” 
by T3.

Suicidal behaviors post-coronavirus disease 2019

The implementation of the T3 data collection overlapped 
with the coronavirus disease 2019 (COVID-19) pandemic for 
approximately the final quarter of the 12-month study time 
frame. A series of questions inquired about the change in 
frequency of soldier experiences with any potential suici-
dal thoughts or attempts since the COVID-19 pandemic (i.e., 
February 2020 to study completion), compared to before. 
Response options included “not applicable,” “decreased,” 
“stayed about the same,” and “increased.”

Analytic Approach

All analyses were performed using SPSS v24. Basic frequen-
cies and descriptive analyses were used to document the reach 
and use of the R4 tool/processes within the intervention group 
and to inform decision rules for subsequent analyses.

Main analyses examined the cohort of soldiers with base-
line to follow-up linkage. In this manner, the full potential 
effects of the intervention and control conditions could be 
studied among soldiers with linked data across time points. 
Pairwise deletion was used for these analyses.

Pearson chi-squared and Fisher’s exact tests were used to 
examine bivariate relationships and a comparison of propor-
tions for independent samples. The two-sample McNemar 
and Cochran’s Q tests were conducted for a comparison of 
pre-/post-responses for multiple group design, accounting for 
correlated proportions within each group.

Given anticipated sizable losses to follow-up due to avail-
ability and attrition2 among soldiers with linked data, sec-
ondary analyses were conducted using cross-sections of 
unbalanced panel data for the three time points. Each cross-
section included all soldiers present in all or some data col-
lection time points, linked or not-linked, or new to data 
collection at T2 or T3. For preliminary analyses, Pearson chi-
squared/Fisher’s exact tests were utilized for between-group 
comparison of proportions among the intervention and con-
trol groups at each time point. Additionally, Z-score tests 
for overlapping samples were conducted to compare within-
group differences in proportions from T1 to T3 and separately 
for the intervention and control groups.6

RESULTS

Intervention Reach and Use at T1, T2, and T3

At T1, out of an estimated 13,100 potentially assigned sol-
diers, a total of 6,747 (51.5%) in the intervention division 
participated in data collection. Of those, 2,690 were unit 
leaders and the R4 training focus. At T2, 8,013 soldiers par-
ticipated (61.2% of assigned), of which 3,506 were leaders. 
A total of 2,141 (61.1%) leaders reported having received R4, 
and 1,040 (29.7%) had used the R4 processes for one or more 



soldiers in their units. At T3, of 9,175 participants (70.0% of 
assigned) 3,735 were leaders. A total of 2,566 (68.7%) leaders 
reported having received R4, and 1,408 (37.7%) had used R4 
with one or more soldiers.

Demographic, Military, and Baseline Suicidal 
Behavior Characteristics: Comparing Intervention 
and Control Divisions

Demographic and military characteristics for T1, T2, and T3 
cross-sectional, T1-to-T2 linked, and T1-to-T3 linked sam-
ples of soldiers who consented to research are presented in 
Supplementary Table S1. Age distribution was comparable 
across divisions in all five samples. Race/ethnicity distribu-
tion was comparable across both linked samples. A higher 
proportion of soldiers in most intervention division samples 
reported being married, assigned to brigade combat teams, 
and had previously deployed for combat. A higher proportion 
of soldiers in most control samples were assigned to a sustain-
ment brigade. Finally, at the cross-sectional T1 assessment, 
the intervention division began the study with a significantly 
higher number of reported suicide attempts relative to the 
control (P < 0.01, Table II).

Suicidal Behaviors Across Time

Any suicidal behavior

Based on analyses of T1-to-T3 linked data (Table I), smaller 
proportions of soldiers in both the intervention and control 
divisions reported suicidal behaviors (total ideations, plans, 
and attempts) by T3 when compared to T1: net decreases of 
2.2% (P < 0.05) and 3.7% (P < 0.001), respectively. Neither 
the magnitude of this baseline-to-follow-up change across 
divisions nor the difference in proportions across divisions at 
T1 or at T3 was statistically significant. 

Cross-sectional within-division results also demonstrated 
smaller proportions of soldiers in both the intervention and 
control divisions reporting suicidal behaviors by T3 when 
compared to T1: net decreases of 3.7% (P < 0.001) and 5.3% 
(P < 0.001), respectively (Table II). The smaller proportion 
of soldiers in the control division cross-sectional sample who 
reported suicidal behaviors in comparison to the intervention 
division was significant at T3 (P < 0.001). 

Six-month incidence (i.e., T2 reports of new suicidal 
behaviors among soldiers without lifetime suicidal behaviors 
at T1) and the proportion of new suicidal behaviors (i.e., T2 
and/or T3 reports of new suicidal behavior among soldiers 
without lifetime suicidal behaviors at T1) during the 12-month 
study period are presented in Table III.

Suicide Behaviors Questionnaire—Revised

Based on analyses of T1-to-T3 linked data (Table I), smaller 
proportions of soldiers in both the intervention and control 
divisions demonstrated an SBQ-R score of ≥7 (SBQ-R7) dur-
ing the 12-month time frame: net decreases of 2.5% (P < 0.01) 
and 2.8% (P < 0.01), respectively. Neither the magnitude of 
this baseline to follow-up change across divisions nor the 
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difference in proportions across divisions at T1 or at T3 was 
statistically significant.

Cross-sectional within-division results also demonstrated 
smaller proportions of soldiers in both the intervention and 
control divisions who met the SBQ-R ≥7 threshold by T3 
when compared to T1: net decreases of 3.4% (P < 0.001) 
and 4.3% (P < 0.001), respectively (Table II). The smaller 
proportion of soldiers in the control division cross-sectional 
sample who met the SBQ-R ≥7 threshold in comparison to 
the intervention division was significant at T3 (P < 0.001).

Suicidal ideations, plans, and attempts

Differences in proportions across divisions for ideations, 
plans, and attempts are reported both within and across divi-
sions for linked data in Table I. Smaller proportions of soldiers 
in both intervention and control divisions reported suicidal 
ideation by T3 when compared to T1: net decreases of 2.1% 
(P < 0.05) and 3.3% (P < 0.001), respectively. Smaller pro-
portions of soldiers in both intervention and control divisions 
reported suicidal plans, net decreases of 0.5% and 1.7%, 
respectively, but only the control division’s result reached sig-
nificance (P < 0.05). The magnitude of the baseline to follow-
up change across divisions for both ideations and plans was 
not statistically significant.

At T1, across the cross-sectional samples, a higher pro-
portion of soldiers in the intervention group, in contrast to 
control, reported suicide attempts in the preceding 12 months 
(P < 0.05, Table II). Cross-sectional within-division results 
demonstrated smaller proportions of soldiers in both inter-
vention and control divisions reporting suicidal ideations and 
suicidal plans by T3 when compared to T1: net decreases of 
3.1% (P < 0.001) and 4.6% (P < 0.001) for ideations and of 
1.0% (P < 0.01) and 1.6% (P < 0.001) for plans, respectively 
(Table II). The smaller proportion of soldiers in the con-
trol cross-sectional sample who reported suicidal ideations, 
suicidal plans, and suicide attempts in comparison to the 
intervention was significant at T3 (ideations/plans P < 0.001, 
attempts P < 0.01).

The 6-month incidence and proportions for new suicidal 
ideations, plans, and attempts during the 12-month study 
period are presented in Table III. Among findings from T2 
linked data (pre-COVID), across division differences in the 
6-month incidence of suicide attempts were not statistically 
significant, but subanalyses of T2 data demonstrated that 
higher-use R4 BNs reported significantly lower 6-month inci-
dence of suicide attempts than the control division (Table IV, 
P < 0.05) or the lower-use R4 BNs (P < 0.01). The propor-
tion of new suicide attempts during the 12-month study period 
was not statistically significant, neither across divisions nor by 
R4-use status. 

Non-Suicidal Self-Injury

Based on analyses of T1-to-T3 linked data (Table I), smaller 
proportions of soldiers in both the intervention and control 
divisions reported NSSI by T3 when compared to T1: net 
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decreases of 1.1% (P < 0.05) and 1.3% (P < 0.01), respec-
tively. Neither the magnitude of this baseline-to-follow-up 
change across divisions nor the difference in proportions 
across divisions at T1 or T3 was statistically significant.

Cross-sectional within-division results also demonstrated 
smaller proportions of soldiers in both intervention and con-
trol divisions reporting NSSI by T3 when compared to T1: 
net decreases of 0.8% (P < 0.05) and 0.6% (P < 0.05), respec-
tively (Table II). Differences in proportions across divisions 
for cross-sectional NSSI data are reported in Table II, and 
6-month incidence and the proportion of new NSSI during the 
12-month study period are presented in Table III.

COVID-19 and suicidal ideations and attempts

When asked about their experience with the frequency of sui-
cidal thoughts since the COVID-19 pandemic (i.e., February 
2020 thereafter), a statistically significant proportion of sol-
diers in the intervention group, in contrast to control, reported 
an overall increase in the frequency of suicidal thoughts dur-
ing this time period, compared to before (Table IV). This 
was present in both linked (P < 0.05) and cross-sectional data 
(P < 0.001) (Table IV). Neither group reported appreciable 
change in suicide attempts since COVID-19.

DISCUSSION
The R4 intervention and control divisions both demonstrated 
significantly reduced total suicidal behaviors, total suicide 
risk (modified SBQ-R), suicidal ideations, and NSSIs in the 
1-year period following R4 intervention as compared to the 
year before it. This pattern was clear for these outcome 
measures in both linked-longitudinal and cross-sectional sam-
ples. The magnitude of changes in these outcome measures 
among linked samples was not significantly different between 
divisions, indicating similar within-division effects for these 
outcomes in both locations. In intervention subgroup analy-
ses, higher-use R4 BNs had a significantly lower incidence 
of total suicidal behaviors, suicidal ideations, and NSSI than 
lower-use R4 BNs during the pre-COVID (first 6 months) 
intervention period. This finding was only durable for NSSI 
by study completion.

Suicidal plan outcomes were mixed. The linked sample 
showed a statistically significant reduction in plans within 
the control division year to year, but the magnitude of the 
change in this outcome measure was not significantly different 
between the two divisions, indicating similar within-division 
effects for these outcomes in both locations. Both the inter-
vention and control divisions demonstrated significant reduc-
tions within the cross-sectional samples. Subgroup analyses 
showed no significant differences in suicidal plans between 
high-/low-use BN groups and the control in either the first 6 
months of the study or by study completion.

Explanations for the suicide plan findings include two 
likely contributors. First, the baseline suicide burden among 
the intervention division was higher than the control divi-
sion. By T3, however, both divisions demonstrated compa-
rable and statistically significant decreases in total suicide 

risk (the SBQ-R measures lifetime occurrence of suicidal 
behaviors, frequency of suicidal behaviors in the previous 
year, likelihood of future events, etc.). In this context, a 
less steep decline in suicide plans within the intervention 
division may be explained by higher-to-lower severity behav-
ior shifts and/or persistence of plan-related behaviors. The 
finding that there were no significant differences in plan inci-
dence (new plans among those without preexisting suicidal 
plan behaviors) suggests those with preexisting suicidal plans 
accounted for a considerable portion of the plan differences 
across divisions.

Second, evidence suggests that COVID-19 more nega-
tively impacted the intervention division than the control. 
Although it is unfortunate that the COVID survey addendum 
could not provide a more definitive determination for plans 
(only ideations and attempts were measured), the general 
uptrend in intervention division measures relative to COVID-
related impacts could reasonably be expected to have had a 
similar contribution to plans as well.

Suicide attempt outcomes were mixed. Neither the inter-
vention nor the control divisions demonstrated any significant 
within-division reductions in attempts year to year. Incidence 
findings in the pre-COVID period, however, were notable, and 
within the subgroup analyses, the higher-use R4 BNs had a 
significantly lower pre-COVID incidence of suicide attempts 
than both the control and lower-use R4 BNs. This finding was 
not durable by study completion.

Overall, both divisions demonstrated favorable reductions 
in total suicide burden during the course of the study. Both 
had relatively equivalent trends for total suicidal behaviors 
and total suicide risk (SBQ-R), and, among specific behaviors, 
both had relatively equivalent trends for suicidal ideations and 
NSSIs. Although both divisions demonstrated reductions in 
suicide plans, the control showed a more robust trend overall. 
Neither division demonstrated a significant reduction in sui-
cide attempts, but subgroup analyses did show significantly 
less pre-COVID suicide attempt incidence among those with 
higher-use R4 relative to the control.

Despite significant reductions in multiple primary suicide 
outcomes within the intervention division, the similarity of 
these trends across multiple outcomes in both the intervention 
and nonequivalent control divisions obscures the establish-
ment of a link between the R4 intervention and improvements 
in the outcomes of interest. Although R4 may have caused 
or contributed to positive results within the intervention divi-
sion, the nonequivalent control division also performed very 
well without it.

Study Strengths and Limitations

Although multiple explanations are possible to explain the 
similarity of findings within and between the divisions, com-
pensatory rivalry and instrumentation (longitudinal surveys of 
the population) in the setting of an un-blinded study are prob-
able contributors.2,7,8 It is also possible that contamination 
of the control with portions of the R4 intervention occurred, 
as the R4 tools were published at the study’s midpoint 



(November 2019), but this is judged less likely given that 
major portions of the intervention (tool instructions) were 
lacking from that report.1,9 Although these are challenges 
from a methodologic perspective, a positive practical impli-
cation is that focused effort on the issue of suicide among 
mid-level Army leaders may be able to yield beneficial results 
through more than one mechanism.

It is noteworthy that the intervention division was able 
to demonstrate favorable reductions similar to the control 
because of two factors. First, although the divisions were 
highly comparable on many baseline demographic and out-
come categories, the intervention division began the study 
with consistently and, in some cases, significantly higher sui-
cide burden (suicide attempts) in its population. Second, the 
intervention division experienced significantly more increases 
in suicide burden (suicidal ideations) following COVID-19 
onset than the control. Taken together, the intervention divi-
sion was more significantly disadvantaged with regard to 
suicide burden (in total, lesser availability of leader time and 
resources per soldier), both at the beginning and end of the 
study, than the nonequivalent control. Potential contributors 
to these differences include slightly higher combat-arms rep-
resentation in the intervention sample, disparate regional geo-
graphic pressures, and/or varying COVID-19 challenges.10–14

Notwithstanding the first disadvantage, the midpoint 
(6-month) assessment allowed for some subgroup analyses 
free of the second confounder (COVID-19). Although the sub-
group results do show some promise for the effectiveness of 
the R4 intervention in improving suicide outcomes of interest, 
they must be confirmed with additional studies. Self-selection 
bias—the possibility that BNs choosing to use R4 more often 
were already good at suicide prevention without R4 or had 
lower suicide burden from the outset—could not be ruled 
out in these 6-month analyses because of the 12-month pre-/
post-study design.15 Additionally, the calculations are post 
hoc and subject to investigator biases.16 Future studies should 
be mindful to add a 6-month pre-assessment time point, take 
steps to blind investigators to subgroup assignments, ensure 
that the use variable developed herein is established as an a 
priori hypothesis, take steps to quantify attrition within units, 
and conduct any follow-on study during the post-COVID 
period.

CONCLUSIONS
There is no evidence of harm associated with the R4 interven-
tion. The effectiveness of R4 as a function of R4 itself requires 
confirmatory study. In the absence of additional evidence or 
alternative interventions with a stronger evidence base, how-
ever, R4 is judged to be an improvement (no evidence of 
harm + weak evidence of effectiveness) over the status quo 
(no safety data or effectiveness studies) with regard to tool-
based decision-making support for suicide prevention in the 
U.S. Army.
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