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Risk of suicide and related adverse outcomes after exposure to a
suicide prevention programme in the US Air Force: cohort study
Kerry L Knox, David A Litts, G Wayne Talcott, Jill Catalano Feig, Eric D Caine

Abstract
Objective To evaluate the impact of the US Air Force suicide
prevention programme on risk of suicide and other outcomes
that share underlying risk factors.
Design Cohort study with quasi-experimental design and
analysis of cohorts before (1990-6) and after (1997-2002) the
intervention.
Participants 5 260 292 US Air Force personnel (around 84%
were men).
Intervention A multilayered intervention targeted at reducing
risk factors and enhancing factors considered protective. The
intervention consisted of removing the stigma of seeking help
for a mental health or psychosocial problem, enhancing
understanding of mental health, and changing policies and
social norms.
Main outcome measures Relative risk reductions (the
prevented fraction) for suicide and other outcomes
hypothesised to be sensitive to broadly based community
prevention efforts, (family violence, accidental death, homicide).
Additional outcomes not exclusively associated with suicide were
included because of the comprehensiveness of the programme.
Results Implementation of the programme was associated with
a sustained decline in the rate of suicide and other adverse
outcomes. A 33% relative risk reduction was observed for
suicide after the intervention; reductions for other outcomes
ranged from 18-54%.
Conclusion A systemic intervention aimed at changing social
norms about seeking help and incorporating training in suicide
prevention has a considerable impact on promotion of mental
health. The impact on adverse outcomes in addition to suicide
strengthens the conclusion that the programme was
responsible for these reductions in risk.

Introduction
Suicide is a major public health problem in many industrialised
countries, but there is little evidence of the effectiveness of
prevention programmes.1 The low base rate of suicide makes it
difficult to implement randomised trials that have sufficient sta-
tistical power when suicide is used as the major outcome.
Synthesis of results from 20 randomised controlled trials of the
effectiveness of psychosocial and drug treatments that used rep-
etition of self harm as the outcome did not overcome this lack of
power.2

From 1990-4 suicide rates in the US Air Force increased sig-
nificantly overall (P < 0.01), particularly among African-
American and white men aged 24-35 years. Senior figures in the
US Air Force became concerned that suicide represented the

end of a long road of personal suffering in which multiple indi-
cators of vulnerability pointed to the need for help. They
reasoned that this extended period of distress also offered an
opportunity for preventive intervention. From their perspective,
a responsible suicide prevention programme had to deal with
the entire range of afflictions experienced by individuals,
families, and their communities.

While many individuals have risk factors, only a few will ever
attempt suicide. However, many exhibit decreased functioning,
contributing to lost workdays, reduced productivity, great
personal suffering, and substantial family distress. The
uniqueness of the continuing programme has been its emphasis
on early prevention, by intervening at the first signs of dysfunc-
tion or distress before the risk of suicide is imminent, while at the
same time enhancing the detection and treatment of those at
increased danger of taking their own lives. Early population
based intervention to prevent suicide has been relatively uncom-
mon. This may be partly due to the pervasive stigma in many
cultures surrounding psychosocial or mental health problems,
which deters individuals from seeking help.3–5 These effects are
compounded by poor understanding of mental health, defined
as “knowledge and beliefs about mental disorders which aid their
recognition, management or prevention.”6 Fundamental to the
approach taken by the Air Force was the understanding that only
through reducing stigma could its community save lives.

During 1995 there were limited prevention efforts in selected
groups of the Air Force and the suicide rate remained unaccept-
ably high. In 1996, the Air Force implemented a population based
prevention programme, involving community agencies inside
and outside the healthcare sector. Emphasis was placed on insti-
tutionalising community-wide training efforts to heighten aware-
ness of a range of risk factors that confer vulnerability for various
behavioural and physical adverse events or problems, foremost of
which was suicide. In addition, on an ongoing basis, the entire
community received education about policy changes regarding
the availability of resources to those in need. Finally, the senior
ranks in the Air Force strongly endorsed a radical change in social
norms to decrease stigma around help-seeking behaviours for all
members of the community, and subsequently worked to sustain
these newly stated values. We report on the effectiveness of the
first six years of this ongoing programme, using a quasi-
experimental (before and after) cohort study design.

Methods
Study population
The study population consisted of a dynamic cohort of
5 260 292 active duty US Air Force personnel between
1990-2002.
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Intervention
In response to the rise in the numbers of suicides in 1990-5 the
vice chief of staff mandated that prevention of suicide become a
service-wide priority. He commissioned a team representing 15
functional areas (community based social service providers,
operational components of the occupational community
(command and supervision, safety), healthcare delivery, preven-
tion and health promotion, and justice) and experts from the
Centers for Disease Control to lead a systematic study of the
issue and recommend a prevention strategy. The team used a
data driven prevention model to examine extant community
data and identified stigma, social norms, and commonly held
beliefs that together apparently discouraged people from
seeking help. The team adopted a population oriented risk
reduction approach7 that focused on reducing modifiable risk
factors and enhancing factors considered protective. (Reducing
the overall mean population risk is always an important
challenge because those bearing the highest risk often do not
seek help on their own, whether through the healthcare delivery
system, community based social services, colleagues, friends, or
family.) Eleven “initiatives” were developed that targeted
strengthening social support, promoting development of
effective coping skills, and changing policies and norms so as to
encourage effective help seeking behaviours (table 1). These ini-
tiatives are discussed in detail in Air Force Pamphlet 44-160, The
Air Force Suicide Prevention Program (http://snowtrooper.e-
publishing.af.mil/pubs_catalog_rdb_lib/af/44/afpam44-160/
afpam44-160.pdf).

Analysis
Conceptual framework for evaluation—We carried out trend

analyses on data routinely collected for other purposes. These
included anonymised data collected in mortality databases for

death due to all causes as well as data on judicial actions and
family violence. To examine the question of whether implemen-
tation of the programme was associated with improved
outcomes, the 1990-6 population was designated as the
“unexposed” cohort and the population in 1997-2002 was con-
sidered to be the “exposed” cohort. (Although the programme
was begun in 1996, it did not attain full implementation until
1997. Therefore, conservatively, any effects in 1996 were
attributed to the time period before the intervention.) We
considered that relative risk reductions (or the prevented
fraction) in suicide and other related outcomes were an
indication of the programme’s overall effectiveness. We also
investigated whether declines in the suicide rate could be
ascribed to changes in demographics from 1990-2002; whether
there had been an increase in the proportion of cases reported
as homicides or accidental or undetermined deaths; and whether
there was a greater proportion of individuals incapacitated due
to a mental disorder. Timing of mandated policies service-wide
was used as a measure that changes in practice occurred. Data on
metrics of training and education about suicide and violence,
which was one performance related indicator, were examined
between 1997-2002.

Trend analysis of rates of suicide and related outcomes—We used �2

test for trend with the Mantel-Haenszel statistic to test whether
the rates for the main outcomes in each n level (year) were
increasing or decreasing in a linear fashion. We used two sided P
values to test the null hypothesis of no difference over the decade
and calculated 95% confidence intervals for each yearly rate to
assess the precision of the rates.

Relative risk of suicide and related outcomes—We calculated rela-
tive risks (RR) as the ratio of the outcome of interest in the group
exposed to the intervention after it was fully implemented

Table 1 US Air Force (USAF) suicide prevention programme and associated policies (Air Force Instructions (AFIs))

Initiatives and mandated policy Action Tracking indicators

I Leadership involvement (AFI 44-154 Suicide and Violence
Awareness and Education and Training)

Leader awareness education and training (squadron
commander courses)

Messages from USAF Chief of Staff delivered every 3-6 months to
all installation commanders reminding them of importance of
suicide prevention and encouraging them to actively promote
protective factors, identify risk factors, and encourage personnel
not to fear seeking help

II Dealing with suicide through professional military
education (AFI 44-154 Suicide and Violence Awareness
and Education and Training)

Incorporate suicide prevention into professional military
education curriculums through required training

Tracking of training, assessment of skills and knowledge of basic
suicide and violence risk factors, intervention skills, and referral
procedures for people potentially at risk

III Guidelines for commanders: use of mental health services
AFPAM 44-160 The Air Force Suicide Prevention Program

Improve referrals of active duty members for evaluation of
mental health through emphasising that commanders and
mental health professionals are partners in improving duty
performance

Annual briefings to commanders included resources for referral to
mental health, substance abuse, family advocacy, or emergency
evaluation (as of 2003, resources accessible through AF website
for commanders)

IV Community preventive services (AF Manual 168-695) Increase preventive functions performed by mental health
personnel

Provide one full time equivalent member of staff for community
based preventive services at every mental health work centre

V Community education and training (AFI 44-154 Suicide
Prevention Education and Community Training)

Required training at two levels for non-professionals in basic
suicide factors, intervention skills, and referral procedures
for people potentially at risk

Non-supervisory “buddy care” training for all personnel and
leadership/supervisory training for unit gatekeepers

VI Investigative interview policy (hands-off policy) Changes in policies to ensure individuals under investigation
for legal problems (risk for suicide) are assessed for suicide
potential

AF Chief of Staff signed policy letter in 1996; no suicides have
resulted since due to agencies failing to comply

VII Critical incident stress management (CISM) (AFI 44-153
Critical Incident Stress Management)

Establishment of a multidisciplinary CISM team to respond
to traumatic events, including completed suicides

All installations now have multi-disciplinary CISM teams composed
of mental health providers, medical providers, and chaplains.

VIII Integrated delivery system (IDS) for human services
prevention, chartered as a standing subcommittee of (AF
CAIB AFI 90-500 Community Action Information Boards)

Establishment of seamless system of services across
multidisciplinary human services prevention activities which
functions to provide centralised information (I) and referral
(R) and collaborative marking of IDS I and R and preventive
services

Increase protective factors and decrease behavioural risk factors
through eliminating duplication, overlap, and gaps in delivering
prevention services. Core membership includes but not limited to
family advocacy programme, family support, health
promotion/health and wellness centres, mental health clinics, child
and youth programmes, and chaplains

IX Limited patient privilege (AFI 44-109 Mental Health,
Confidentiality and Military Law)

Established psychotherapist-patient privilege for individuals
at risk for suicide as means to promote help seeking
behaviour

Confidentiality encourages help seeking behaviour; especially in
cases undergoing disciplinary action where information revealed to
mental health provider is not used in judicial action

X Behavioural health survey Tool for assessing behavioural health aspects of unit
available to any commander

In 1999 survey 73% of commanders reported suicide was top item
of interest to understand how to promote behavioural health
strengths and respond to needs of their units

XI Suicide event surveillance system Central surveillance database Tracks psychological, social, and behavioural risk factors
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(1997-2002) to the outcome of interest in the group not exposed
to the intervention (1990-6) calculated as:
(RR) = Risk(exposed) /Risk(unexposed) = [a/(a+b)]/[c/c+d]
where a = subjects who were exposed to the intervention who
had the outcome, b = subjects exposed to the intervention who
did not have the outcome, c = subjects not exposed to the inter-
vention and who had the outcome, and d = subjects not exposed
to the intervention and who did not have the outcome. If expo-
sure to the prevention programme had a protective effect (indi-
cated by a relative risk under 1.0) the percentage of risk
reduction (or preventive fraction) was calculated as 1 − RR×100.

Population characteristics that might confound the analyses—
Suicide rates could be expected to decrease independent of the
intervention if over the course of the study period there was an
increased proportion of women, African-Americans, individuals
younger than 25 or older than 34, higher rank individuals (rank
is considered a proxy for socioeconomic status), or married per-
sonnel or an increase in those discharged for a disability due to
mental illness. We used a z test statistic and 95% confidence
intervals to determine whether there were significant differences
in these population characteristics in the unexposed versus the
exposed cohorts.

Changes in practice—Policy in the Air Force is governed by Air
Force instructions and compliance with these instructions, at the
installation level, is assessed regularly by the Air Force inspection
agency. We conducted a historical document review to
investigate the extent to which the 11 initiatives were mandated
by a specific policy. We looked at training of all Air Force

personnel in suicide awareness and prevention as an example of
a performance objective.

Results
Trend analysis of rates of suicide and related outcomes—Analysis

of the suicide data showed a linear trend for a reduction in the
proportion of suicides each year across the decade (�2 = 11.3785,
df = 1, P = 0.0007). Analysis of the combined data on homicides
and accidental deaths also indicated a linear trend for a decline
in these outcomes (�2 = 5.3526, df = 1, P = 0.05). Analysis of the
data on family violence found evidence for an increase in mild
family violence (�2 = 1239.29, df = 1, P < 0.0001). There was a
decrease in both moderate (�2 = 268.33, df = 1, P < 0.0001) and
severe family violence (�2 = 227.14, df = 1, P < 0.0001). Figure 1
shows yearly rates and raw numbers for suicide from 1990-2002.
Table 2 gives the estimated rates and the 95% confidence inter-
vals for all of the outcomes for the years 1990-2002.

Relative risk of suicide and related outcomes—Table 3 gives
details of relative risk and the preventive fraction for suicide and
other violent outcomes. There was 33% relative risk reduction of
suicide in the exposed cohort; risk reductions for accidental
death, homicide, and moderate and severe family violence
ranged from 18-54%. The relative risk of reported mild family
violence was greater than 1 (relative risk 1.18, 95% confidence
interval 1.16 to 1.20), indicating there was an excess risk of the
incidence of mild cases in the exposed cohort.

Analysis of potential population confounds—When we investi-
gated potential demographic confounders we found no
significant changes in sex, race, or age distribution in the cohort.
There were also no differences in socioeconomic status (using
rank as a proxy). The proportion of unmarried individuals rose
slightly, though any confounding effect of this increase would
serve to increase not decrease the risk of suicide. There was no
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Fig 1 Number of suicides, suicide rates, and three year moving average for rates
of suicide, US Air Force, 1990-2002

Table 2 Rates of suicide and other adverse outcomes (95% confidence intervals) in US Air Force, 1990-2002

Year Suicide per 100 000
Homicide/accidental death per

100 000

Family violence per 1000

Mild Moderate Severe

1990 10.0 (7.3 to 12.7) 20.7 (16.9 to 24.7) 4.1 (3.9 to 4.2) 2.7 (2.6 to 2.8) 0.37 (0.32 to 0.42)

1991 13.0 (9.8 to 16.2) 28.9 (24.6 to 34.1) 8.9 (8.6 to 9.1) 5.3 (5.1 to 5.5) 0.86 (0.78 to 0.94)

1992 13.8 (10.4 to 17.2) 23.4 (19.4 to 28.4) 9.9 (9.6 to 10.14) 5.9 (5.6 to 6.1) 0.98 (0.89 to 1.07)

1993 13.1 (9.7 to 16.5) 25.9 (21.4 to 31.01) 11.1 (11.1 to 11.7) 6.4 (6.1 to 6.6) 0.96 (0.87 to 1.05)

1994 16.4 (12.5 to 20.3) 23.7 (19.5 to 28.9) 12.4 (12.1 to 12.7) 6.7 (6.4 to 6.9) 0.96 (0.87 to 1.05)

1995 15.8 (11.9 to 19.7) 34.1 (28.2 to 39.6) 10.4 (10.1 to 10.7) 6.0 (5.7 to 6.2) 0.75 (0.66 to 0.82)

1996 12.4 (8.9 to 15.9) 30.4 (24.8 to 35.8) 9.8 (9.5 to 10.1) 5.8 (5.6 to 6.1) 0.74 (0.65 to 0.82)

1997 12.1 (8.6 to 15.6) 25.7 (19.6 to 20.6) 7.6 (7.3 to 7.9) 4.0 (3.8 to 4.2) 0.45 (0.38 to 0.51)

1998 9.4 (6.3 to 12.6) 22 (17.2 to 26.8) 10.2 (9.9 to 10.5) 5.3 (5.0 to 5.5) 0.46 (0.39 to 0.53)

1999 5.6 (3.1 to 8.1) 16.6 (12.3 to 20.7) 12.9 (12.5 to 13.3) 4.3 (4.1 to 4.5) 0.40 (0.34 to 0.47)

2000 9.4 (6.2 to 12.7) 14.0 (10.1 to 17.9) 11.9 (11.5 to 12.3) 3.3 (3.1 to 3.4) 0.26 (0.20 to 0.31)

2001 10.4 (7.0 to 13.8) 21.3 (16.5 to 26.3) 12.2 (11.8 to 12.6) 3.0 (2.8 to 3.2) 0.28 (0.22 to 0.34)

2002 8.3 (5.3 to 11.3) 25.3 (21.0 to 31.8) 11.7 (11.3 to 12.1) 3.2 (3.1 to 3.4) 0.38 (0.32 to 0.44)

Table 3 Comparison of effects of risk for suicide and related adverse
outcomes in US Air Force population before (1990-6) and after
implementation of programme (1997-2002)

Outcome
Relative risk

(95% CI)
Risk reduction

(1−relative risk)
Excess risk

(relative risk−1)

Suicide 0.67 (0.57 to 0.80) 33% —

Homicide 0.48 (0.33 to 0.74) 51% —

Accidental death 0.82 (0.73 to 0.93) 18% —

Severe family violence 0.46 (0.43 to 0.51) 54% —

Moderate family violence 0.70 (0.69 to 0.73) 30% —

Mild family violence 1.18 (1.16 to 1.20) — 18%
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difference in the two cohorts for the proportion of all disability
cases that were assigned a mental health diagnosis, which would
have caused them to be removed from active duty. Case report-
ing and overall distribution of deaths due to homicide, acciden-
tal death, undetermined causes, or suicide remained stable over
the decade.

Changes in practice—The 11 initiatives were originally
implemented through the release of Air Force instructions
released early in 1997. All were associated with specific perform-
ance indicators (table 1). Figure 2 shows the proportion of
people who received specific training in suicide and violence
education; this increased significantly from 1997 to 2002
(�2 = 175677, df = 1, P < 0.0001).

Discussion
A community-wide suicide prevention programme aimed at
decreasing stigma, enhancing social networks, facilitating help
seeking through system level policy changes, and enhancing
understanding of mental health in the community was
associated over time with a 33% risk reduction for completed
suicide. Risk reductions of this magnitude observed in a clinical
trial of a novel medication would attract immediate attention.8

We also observed significant risk reductions for accidental death,
homicide, and moderate to severe family violence. “Moderate
family violence” is defined in the US Air Force as exposure to
repeated instances of emotionally abusive behaviour, neglect, or
physical or sexual abuse; a report of “severe” abuse reflects a pat-
tern of any of these that requires placement of the victim in an
alternative environment. “Mild family violence” is defined as
exposure to potentially harmful behaviour where there is not
readily apparent physical or emotional harm. The Family Advo-
cacy Program is one of the resources about which commanders
were educated to enhance referral of individuals and families in
distress. It has been a key component of the programme. The
increase in the reported incidence of mild family violence may
be related to an emphasis on outreach and earlier identification
of distress. Indeed, although this may be a central component of
the effectiveness of the prevention efforts, a causal association
cannot be concluded from this study.

Generalising the results
As the US Air Force is a unique population for study, however,
are the findings generalisable to other communities? While this
is a concern, there is substantial value in examining such a

setting. According to the theory of diffusion of innovations
developed by Rogers and Shoemaker,9 individuals and commu-
nities who are first to implement novel interventions are
designated as “early adopters.” Though the Air Force community
represents a select population, its development of community
based suicide prevention is in keeping with its tradition of early
implementation of public health innovations.10 Moreover, by
studying this more stable population we were able to eliminate
key confounders for risk of suicide, such as socioeconomic status
and access to health care. While there is substantial diversity or
heterogeneity within the US Air Force community, on the basis
of educational level, financial resources, rank, job description,
and installation assignment, the year to year variations in
composition of the population as a whole are minimal, thus
allowing the type of cohort analysis we used. This was confirmed
by our examination of potential confounders. Scientific
inference can be made more readily without confounding. Thus
we consider that the ability to examine testable inferences about
a theoretical model of suicide prevention was enhanced by
studying this restricted population.11

Our findings support the theoretical models that form the
foundation of the Air Force intervention. The fundamental goal
of this population based risk reduction strategy was to decrease
the mean population risk7 for a range of risk factors that confer
vulnerability for various adverse behavioural and physical events
or outcomes. That this shift occurred is unequivocal. Mandated
changes in policy provide evidence that system level changes
actually occurred. Measurements on training further support the
conclusion that the Air Force fundamentally institutionalised
suicide prevention training, which may have had far reaching
mental health effects. Measuring changes in social norms is less
straightforward. However, in a random survey conducted in
1999, 73% of Air Force unit commanders identified risk of
suicide as their highest concern regarding behavioural health in
their units. Considering the low base rate of suicide and the rela-
tively low probability of any one commander having a suicide in
his or her unit, this level of concern is noteworthy in light of the
social marketing campaign. Taken together with the sustained
low rates of suicide and other adverse outcomes over the past six
years, the social norm for help seeking behaviour (either for
oneself or for a peer) seems to have shifted from being seen as a
sign of weakness to a statement of strength and responsibility.

Community based approaches to health promotion present
methodological challenges to study design and evaluation. The
“noise” of real world environments often results in effect sizes
smaller than expected.12 In contrast, we found reductions in risk
similar to those seen after community interventions for HIV pre-
vention13 that also have targeted changing social norms.14 The
effect sizes measured in this cohort on several related indices of
public health call for replication studies in other populations.
The key lessons derived from this community based intervention
may be particularly adaptable in selected workplace contexts that
are more tightly organised and provide or coordinate human
services for their employees or in settings with naturally
occurring social networks. These could include police and fire
fighters, other elements of the armed services worldwide, larger
corporations, states or smaller countries, and schools and
universities. The results also indicate that, for smaller preventive
studies, examination of other theoretically related adverse
outcomes can potentially yield important data regarding the
prevention of suicide and the array of events that seem to be
tied to it.
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What is already known on this topic

There is a lack of evidence for the effectiveness of broadly
based community level suicide prevention programmes

The risk factors for suicide—including mental health
problems, substance misuse, relationship problems, poor
coping skills, legal and financial problems, and social
isolation—also confer risk for other adverse outcomes, such
as accidental death, homicide, and family violence

Little is known about the role that protective factors might
have in preventing suicide, including increasing social
support, coping skills, and understanding of mental health,
and decreasing stigma about the related need to seek care

What this study adds

After the implementation of a broadly based, community
level suicide prevention programme in the US Air Force,
there were fewer suicides

The ongoing programme also reduced the rates of other
adverse outcomes that share similar underlying risk factors
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