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Background
Occupational groups operating in dangerous environments may
witness the development of acute stress reaction (ASR) in team
members. Witnessing ASR in team members may increase the
risk of developing subsequent post-traumatic stress disorder
(PTSD) symptoms.

Aims
To describe ASR symptoms that individuals witness, assess the
relationship between witnessing a team member exhibiting ASR
symptoms and an individual’s own PTSD symptoms, and
describe common intervention responses by peers.

Method
Cross-sectional, anonymous surveys were conducted with US
soldiers who were previously deployed (sample 1; n = 176) and
currently deployed sample 2; n = 497). Surveys assessed combat
experiences, PTSD (PTSD Checklist-5), ASR exposure and inter-
vention responses. Analyses included frequencies and binary
logistic regression.

Results
Witnessing at least one ASR symptom during a combat-related
event was reported by 51.7% in sample 1 and 42.4% in sample 2;
the most commonly observed symptoms were being unable to
function or being detached. Controlling for combat experiences,
high levels of witnessing a team member exhibit ASR symptoms
was associatedwith increased risk of subthreshold PTSD or PTSD

in sample 1 (odds ratio (OR) = 8.69, 95% CI 2.29–42.60) and
approached significance in sample 2 (OR = 1.67, 95% CI
0.98–2.81). Common intervention responses included providing
a directive or yelling; many also reported being unsure how to
respond.

Conclusions
Witnessing team members who exhibit ASR symptoms appears
to be associated with screening positive for subthreshold PTSD
or PTSD. Results suggest the need for further research into how
to prepare individuals to manage ASR in team members and to
examine ASR in other high-risk occupations.
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Acute stress reactions

Acute stress reactions (ASRs) are a type of momentary, immediate
and shifting response to trauma exposure, commonly characterised
by a constriction of consciousness, disorientation and physiological
symptoms of panic.1 Typically, studies on post-traumatic distress
are focused on clusters of symptoms that begin several days or
weeks following the traumatic event, as exemplified by studies asses-
sing acute stress disorder and post-traumatic stress disorder.2 In
addition, such studies are focused on the symptomatic individ-
ual,3–5 not those around the individual who witness that distress.

Acute stress reactions in high-risk occupations

However, it is important to consider how individual witnesses are
affected by being exposed to those exhibiting signs of an ASR in
the midst of a traumatic event. Perhaps nowhere is this more
relevant than in the military, where teams are expected to function
under extremely stressful conditions. In this context, teammembers
depend on one another for survival, so witnessing an individual’s
failure to function because of an ASR may be particularly stressful
because the safety of the entire team may be placed at risk.
Furthermore, witnessing close teammates exhibit debilitating
anxiety and incapacitating panic may trigger a physiologically and
psychologically empathic response,6,7 which can elevate the stress
levels of team members even further. To date, there are no studies
that examine how often service members witness symptoms of

ASR in others. The first goal of the present study was to determine
the extent to which service members report witnessing ASR symp-
toms in team members during combat.

The second goal of the present study was to determine whether
witnessing ASR symptoms in teammembers might function as a spe-
cific traumatic stressor associated with the development of post-trau-
matic stress disorder (PTSD) symptoms. In the military, combat-
related traumatic stressors are strong predictors of subsequent
mental health problems in general,8 and PTSD in particular9

whether measured in terms of diagnostic risk or subthreshold
PTSD.10 By determining the degree to which witnessing a team
member exhibiting ASR symptoms contributes to PTSD symptoms
above and beyond other forms of combat exposure, a new risk
factor can be identified and potentially addressed clinically and in
terms of prevention.

The present study

In the present study, two different US Army samples were surveyed
about their experiences with observing ASR symptoms in team
members during combat. Given that ASR symptoms can be exhibited
in various ways, soldiers were asked the degree to which they had
observed a range of possible ASR symptoms in team members.
These two samples were selected in order to assess the relationship
between witnessing ASR symptoms in others and PTSD symptoms
for samples in both a non-deployed and deployed environment.
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In addition to understanding the frequency of witnessing ASR
symptoms in team members and the link to PTSD, it is unclear
whether or how those who do witness such reactions intervene. In
a high-risk occupation like the military, individuals are trained in
combat casualty care and are expected to provide immediate first
aid for team members who are physically injured,11 yet individuals
are not formally trained in how to respond to ASRs that they
witness.12 In an exploratory analysis, the present study documented
the way in which soldiers spontaneously responded to their team
members exhibiting ASR symptoms. This descriptive information
can be used to identify potential pathways for intervention training.

Method

Study groups

Data were collected from two different combat units in 2018 and
2019. For sample 1, 507 soldiers were surveyed at training sites
several weeks prior to deploying to Afghanistan. For sample 2,
799 soldiers were surveyed in Afghanistan about half-way through
their year-long deployment. In both samples, soldiers who did not
participate in the surveys were unavailable largely because of
competing duties. Similar surveys have reported participation
rates of 62%.13 In the present studies, consent rates were 92.2%
for sample 1, and 83.4% for sample 2.

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human participants were approved by the Human
Subjects Protection Branch of the Walter Reed Army Institute of
Research and a non-research determination was issued (Protocol
#2692). Written informed consent was obtained from all partici-
pants. All surveys were administered in small groups in unit class-
rooms or tents.

Given the study’s focus on ASR in the context of combat-related
events, data-sets for analysis excluded soldiers who did not report at
least one combat-related event and who had not completed at least
one combat deployment lasting at least 30 days. Consequently, 176
soldiers from sample 1 (or 34.7%) and 497 soldiers from sample 2
(or 62.2%) were selected for analysis. The groups are thus labelled
previously deployed and currently deployed.

PTSD symptoms were assessed with the 20-item PTSD
Checklist (PCL-5).14 Items paralleled PTSD symptom clusters and
diagnostic criteria in the DSM-5,15 with symptom severity rated
on a 5-point scale (0, not at all; 4, extremely). Participants were
regarded as screening positive for PTSD if they endorsed at least
one intrusion symptom, one avoidance symptom, two negative
alterations in cognition or mood symptoms, and two hyperarousal
symptoms at the moderate level or above. Based on recommenda-
tions from McLaughlin et al,16 subthreshold PTSD was operationa-
lised as screening positive on two symptom clusters or more.
Internal consistency was satisfactory in sample 1 (α = 0.94), and
sample 2 (α = 0.95).

Combat experiences were measured with items adapted from
the combat experiences scale used in previous military research.9,17

The measure comprised eight items (for example knowing someone
seriously injured or killed; being wounded/injured; had a buddy
shot or hit who was near you), rated for frequency (0, never; 1, 1
time; 2, 2–4 times; to 3, 5 or more times). Items were dichotomised
(never vs. at least once), then summed, consistent with previous
research,18,19 and divided into low (1–2), medium (3–4) or high
(5 or higher) levels of experience.

Witnessing acute stress symptoms in team members was
assessed using items developed for this study. Participants were

provided a prompt, ‘During a significant combat-related event
(such as a firefight or IED [improved explosive device]), I encoun-
tered a service member who was so mentally stressed that…’, and
then asked to rate six items (for example they were unable to func-
tion for a period of time during the event) on a four-point scale (0,
did not experience; 1, experienced one time; 2, experienced two
times; or 3, experienced three times or more). Consistent with the
combat experiences scale, items were dichotomised (never vs. at
least once) and then summed. The sum, ranging from 0 to 6,
reflected the amount of witnessing ASR symptoms. Three categories
were created (0, no witnessing an ASR; 1 to 3, low level of witnessing
an ASR; 4 to 6 experiences, high level of witnessing). The dichoto-
mised items demonstrated satisfactory internal consistency in
sample 1 (α = 0.85) and sample 2 (α = 0.92).

Intervention response to witnessing an ASR was assessed with
eight items (for example does not apply – I did not encounter this
situation; was uncertain how to respond; shook them/hit them/
pushed them; directed them to perform a simple task). These items,
developed for the present study, were generated based on expert feed-
back from a peer-based initiative to manage ASRs in team members
and compiled by the authors, who had experience in deployment
mental health.20 Respondents were instructed to mark all of the
items that applied; multiple items could be endorsed. Items assessing
intervention response types are not expected to be internally consist-
ent, as these items reflect potential responses to witnessing an ASR.
Nevertheless, the dichotomised items demonstrated acceptable
internal consistency in sample 1 (α = 0.65) and sample 2 (α = 0.73).

Data analyses

PTSD prevalence and subthreshold PTSD, exposure to ASR in team
members, and responses were calculated for both samples. Given
overall PTSD screening prevalence was low in both samples, we com-
bined those who screened positive at the subthreshold PTSD level or
at the PTSD level (subthreshold PTSD or PTSD). This combined
PTSD measure was regressed on ASR exposure sum controlling for
combat experiences using binary logistic regression. Adjusted odds
ratios (AOR), with 95% confidence intervals, were calculated. All
analyses were two-tailed. Statistical analysis was conducted using
SPSS version 24.0 and the R statistical package version 3.6.1.

Results

The demographic characteristics of participants from the two
samples are presented in Table 1. Both samples were predominantly
men, married and non-commissioned officers. In terms of age, the
majority of sample 1 was 30–39 years old, and the modal age for
sample 2 was 30–39 years old. Chi-square analysis demonstrate
that soldiers in sample 1 were, on average, older, higher ranking
and less likely to be active duty than soldiers in sample 2. Across
both samples, more than 5% screened positive for PTSD, and
13.1% and 25.1% screened positive for subthreshold PTSD or
PTSD in samples 1 and 2, respectively.

Among soldiers who reported that they had witnessed team
members exhibit ASR symptoms, at least one encounter was
reported by 51.7% of sample 1, and 42.4% of sample 2. Data on spe-
cific soldier experiences with witnessing ASR symptoms in team
members are presented in Table 2. These data suggest that witnes-
sing team members experience an ASR in a combat environment is
relatively common. Although ASR symptoms can take different
forms, the symptoms most frequently observed appear to be those
related to being unable to function, reported by more than 39%,
and being detached, reported by more than 33%. Similarly, more
than 31% reported witnessing team members who potentially
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increased risk to the individual and team, and more than 31%
reported witnessing team members who were emotionally over-
whelmed. In contrast, witnessing teammembers who were confused
was comparatively less common, although still reported by more
than 25% of respondents, as was witnessing team members who
were erratic and agitated, reported by more than 19% of
respondents.

At the bivariate level, witnessing one or more ASRs in team
members was positively and significantly associated with meeting
full diagnostic criteria for PTSD in sample 1 (r = 0.18, P = 0.016)
and sample 2 (r = 0.11, P = 0.018). Witnessing one or more ASRs
in team members was also positively and significantly associated
with meeting diagnostic criteria for PTSD or subthreshold PTSD
in sample 1 (r = 0.24, P = 0.001) and sample 2 (r = 0.17, P < 0.001).
We examined these relationships in greater depth with binary logis-
tic regression models. These models demonstrated that after adjust-
ing for combat experiences, high levels of witnessing a teammember
exhibiting ASR symptoms remained significantly associated with
the combined subthreshold PTSD/PTSD category in sample 1 and
approached significance in sample 2. Full model details are reported
in Table 3.

Frequencies regarding how soldiers intervened in response to
ASRs that they witnessed are listed in Table 4. In sample 1, the
most common responses reported were providing a directive,
yelling and trying to calm the team member down. In sample 2,
the most common responses were trying to calm the team
member down, getting someone else to help and assertively getting

their attention. Although relatively less common, 7% of sample 1
and 16% of sample 2 reported being uncertain how to respond,
and 17% of sample 1 and 8% of sample 2 reported shaking,
hitting or pushing the team member.

Discussion

Main findings

Findings from two different samples of US soldiers demonstrated
that witnessing ASR symptoms in team members is relatively
common. In a sample of soldiers surveyed before deployment
(sample 1), 51.7% of those who had previous deployment experi-
ence reported witnessing an ASR, and in another sample (sample
2), 42.4% of soldiers surveyed during deployment reported witnes-
sing an ASR. To our knowledge, this is the first study to show the
proportion of soldiers witnessing ASR symptoms in team
members. Overall, 13.1% of soldiers surveyed at pre-deployment
and 25.1% of soldiers surveyed during deployment screened positive
for subthreshold PTSD or PTSD. In the participants assessed prior
to deployment, the odds of screening positive were significantly
greater in soldiers reporting high levels of witnessing an ASR, and
in the sample assessed during deployment, these odds were margin-
ally significant. However, in both samples, the pattern of results
showed a link between witnessing an ASR and screening positive
for subthreshold PTSD or PTSD.

Table 1 Demographic and military characteristics of study samplesa

Characteristic

Army study groups

Sample 1: previously deployed (n = 176) Sample 2: currently deployed (n = 497) χ2 test of independence

n (%) n (%) χ2 d.f. Residualb P

Age, years 30.10 3 <0.001
18–24 1 (0.6) 63 (12.8) −4.69 <0.001
25–29 28 (16.1) 114 (23.1) −1.04 0.422
30–39 120 (69.0) 255 (51.6) 3.97 0.001
≥40 25 (14.4) 62 (12.6) 0.61 1.000

Gender <0.01 1 1.000
Men 169 (96.0) 476 (96.0) 0.03 1.000
Women 7 (4.0) 20 (4.0) −0.03 1.000

Marital status 3.58 3 0.310
Single, never married 25 (14.3) 70 (14.3) 0.01 1.000
Married 123 (70.3) 364 (74.1) −0.99 1.000
Separated 3 (1.7) 13 (2.6) −0.62 1.000
Divorced 24 (13.7) 44 (9.0) 1.78 0.597

Grade/rank 11.83 2 0.003
Junior enlisted (E1–E4) 4 (2.3) 52 (10.5) −3.36 0.005
Non-commissioned officer (E5–E9) 128 (73.6) 321 (64.8) 2.10 0.212
Officer/warrant officer 42 (24.1) 122 (24.6) −0.13 1.000

Component
Active duty 117 (66.5%) 497 (100) 178.45 1 <0.001
Reserve/National Guard 59 (33.5%) 0 (0) – –

Combat experiences 6.50 2 0.039
1–2 53 (30.1) 202 (40.6) −2.49 0.080
3–4 56 (31.8) 125 (25.2) 1.71 0.519
5 or more 67 (38.1) 170 (34.2) 0.92 1.000

Witnessing an ASR 11.62 2 0.003
No witnessing an ASR 77 (44.0) 271 (55.3) −2.57 0.061
Low level of witnessing an ASR 52 (29.7) 88 (18.0) 3.27 0.006
High level of witnessing an ASR 46 (26.3) 131 (26.7) −0.12 1.000

PTSD Symptomatology 15.12 2 0.001
PTSD (PCL-5) 11 (6.3) 29 (5.8) 0.20 1.000
Subthreshold PTSD (PCL-5) 12 (6.8) 96 (19.3) −3.88 0.001
No PTSD 153 (86.9) 372 (74.8) 3.33 0.005

PTSD, post-traumatic stress disorder; PCL-5, PTSD Checklist-5; ASR, acute stress disorder.
a. Data show the valid per cent without missing values. Percentages may add to more than 100 because of rounding.
b. Residuals for post hoc chi-square analysis are presented in standardised adjusted format. Positive residuals reflect higher observed cell counts in sample 1 as compared with sample
2. Significant tests for chi-square family-wise residuals corrected with Bonferroni adjustment. For values with no observations, residuals could not be calculated.
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Interpretation of our results

Although the mechanism driving the link between witnessing ASR
symptoms in team members and screening positive for subthres-
hold PTSD or PTSD is not explicitly studied here, the relationship
may be driven by a sense of threat. In terms of direct threat, witnes-
sing a team member be unable to engage in mission-related tasks
may exacerbate an individual’s sense of danger because the team’s
mission effectiveness is jeopardised. In terms of indirect threat, indi-
viduals may respond to observing acute stress in others with physio-
logical and psychological empathy that heightens their own
distress.21 It would be important to understand the neural mechan-
isms that explains these relationships and to consider the potential
role of mirror neurons.22

Witnessing an ASR was positively associated with screening
positive for subthreshold PTSD or PTSD at the bivariate level in
both samples. However, closer analysis with binary logistic regres-
sion in the two study samples yielded slightly different results in
terms of the association of witnessing ASR symptoms and screening
positive for subthreshold PTSD or PTSD. The observation that
more soldiers who had previously deployed reported witnessing
ASR symptoms in team members than those currently deployed
makes sense given that they also reported more previous combat
experiences than those currently deployed, and thus, had more
exposure to events that may have elicited ASRs in team members.
Consistent with this greater level of deployment experience, we

also note that sample 1 had older and more senior-ranking soldiers
compared with sample 2.

Differences between the samples in screening positive for sub-
threshold PTSD and PTSD may also reflect the impact of the
deployment cycle on symptom presentation. It could be, for
example, that anticipatory anxiety and cognitive depletion asso-
ciated with an upcoming combat deployment23 made concerns
salient for sample 1 about the degree to which team members
would be unable to function under the strain of combat, and thus
strengthened the link between memories of witnessing a team
mate experience an ASR and their own PTSD symptoms.
Alternatively, it could be that during deployment, the experience
of witnessing ASRs in team members is less related to screening
positive for subthreshold PTSD or PTSD than during the pre-
deployment phase. It may be that soldiers during deployment are
confronted with myriad other stressors and hassles that influence
PTSD-related symptoms.24,25

Dose–response relationship

Despite differences in levels of significance regarding these relation-
ships, both samples demonstrated evidence of a dose–response rela-
tionship between the extent to which an individual reported
witnessing a team member exhibit ASR symptoms and the indivi-
dual’s likelihood of screening positive for subthreshold PTSD or

Table 2 Experiences reported by soldiers about the witnessing a team member exhibiting acute stress disorder (ASR) symptomsa

Study group

Sample 1: previously deployed
(n = 176)

Sample 2: currently deployed
(n = 497)

ASR symptoms encounteredb n % n %

Unable to functionc 176 492
0 106 60.2 299 60.8
1 39 22.2 83 16.9
2 18 10.2 54 11.0
3 or more 13 7.4 56 11.4

Increased riskd 176 493
0 117 66.5 338 68.6
1 32 18.2 72 14.6
2 19 10.8 45 9.1
3 or more 8 4.5 38 7.7

Detachede 176 493
0 106 60.2 328 66.5
1 41 23.3 84 17.0
2 19 10.8 44 8.9
3 or more 10 5.7 37 7.5

Erratic and agitatedf 176 493
0 138 78.4 398 80.7
1 18 10.2 43 8.7
2 12 6.8 21 4.3
3 or more 8 4.5 31 6.3

Emotionally overwhelmedg 176 493
0 121 68.8 337 68.4
1 30 17.0 79 16.0
2 14 8.0 42 8.5
3 or more 11 6.3 35 7.1

Extremely confusedh 175 492
0 129 73.7 369 75.0
1 32 18.3 67 13.6
2 8 4.6 28 5.7
3 or more 6 3.4 28 5.7

a. Response options were coded as 0, did not experience; 1, experienced one time; 2, experienced two times; 3 experienced three times or more.
b. Items were list after the following prompt: ‘During a significant combat-related event I encountered a service member who was so mentally stressed that…’.
c. They were unable to function for a period of time during the event.
d. Their difficulty in functioning increased risk to themselves and/or fellow service members.
e. They were detached from what was happening (such as being ‘frozen’, not responding, having a thousand-yard stare).
f. They were erratic and agitated (such as dropping gear/weapon, running without regard to danger, or firing without purpose).
g. They were emotionally overwhelmed (such as yelling, crying or gasping).
h. They were extremely confused (such as repeating phrases, speaking in fragments or speaking without regard to sequence of events).
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PTSD. That is, greater ASR exposure was positively associated with
a greater likelihood of PTSD-related symptomatology both at the
bivariate and multivariate level. Thus, it is important for future
research to examine these relationships in other samples and to
better understand the degree to which witnessing ASR symptoms
in others may influence screening positive for subthreshold PTSD
or PTSD at different phases of the deployment cycle.

Comparison with findings from other studies

In both samples, the proportion screening positive for subthreshold
PTSD or PTSD is generally consistent with the range of 6.9 to 22.3%
obtained from a range of self-report criteria across 16 studies26 and
13.5% reporting past-month prevalence in a national sample of

veterans with and without combat deployment experience.27

Subthreshold PTSD symptoms have also been identified as asso-
ciated with comorbidity and decrements in functioning.27

Implications

Given that witnessing ASR symptoms in team members appears
associated with screening positive for subthreshold PTSD or
PTSD, it may be useful for researchers to broaden combat experi-
ence scales to include this kind of exposure. In addition, results
highlighted a diversity of intervention responses from individuals
who witnessed team members exhibiting ASR symptoms. These
findings suggest that there is diversity in intervention responses
and a potential training opportunity to help individuals learn how

Table 3 Screening positive for subthreshold PTSD or PTSD on the PCL-5a

Variable

Subthreshold/threshold PCL-5

B s.e. Odds ratio 95% CI

Sample 1: Previously deployed (n = 175)
Combat experiences

1–2b – – – –

3–4 1.09 0.85 2.98 0.64–21.40
5 or more 0.73 0.87 2.07 0.44–15.26

Witnessing an ASR
No witnessing an ASRc – – – –

Low levels of witnessing an ASR 0.95 0.77 2.58 0.59–13.60
High levels of witnessing an ASR 2.16** 0.73 8.69 2.29–42.60

Model fit
Model χ2 10.02**
Model d.f. 4
Nagelkerke R2 0.193

Sample 2: currently deployed (n = 490)
Combat experiences

1–2b – – – –

3–4 0.48 0.30 1.61 0.90–2.90
5 or more 0.93** 0.28 2.53 1.46–4.43

Witnessing an ASR
No witnessing an ASRc – – – –

Low levels of witnessing an ASR 0.37 0.29 1.45 0.80–2.56
High levels of witnessing an ASR 0.51 0.27 1.67 0.98–2.81

Model fit
Model χ2 25.90***
Model d.f. 4
Nagelkerke R2 0.105

PCL-5, PTSD Checklist; ASR, acute stress reaction.
a. Subthreshold PTSD or PTSD included both those scoring above subthreshold and those scoring above threshold for PTSD. The model for sample 1 removed 1 missing cases (0.5%). The
model for sample 2 removed 7 missing cases (1.4%).
b. Combat experience was calculated in terms of frequency of exposure to eight combat experiences in which items were dichotomised and then summed.
c. Witnessing an ASRwas calculated in terms of severity of exposure to a teammember exhibiting ASR symptoms in which six itemswere dichotomised and then summed, with low levels 1–
3 and high levels 4–6.
**P < 0.01; ***P < 0.001.

Table 4 Soldier intervention in response to witnessing a team member exhibit acute stress reaction (ASR) symptomsa

Responses

Study group subsamples

Sample 1: previously
deployed (n = 96)

Sample 2: currently deployed
(n = 207)

n % n %

Was uncertain how to respond 7 7.3 34 16.4
Tried to calm them down by speaking quietly to them 24 25.0 104 50.2
Yelled at them to get them to snap out of it 32 33.3 47 22.7
Shook them/hit them/pushed them 15 15.6 17 8.2
Directed them to perform a simple task 35 36.5 65 31.4
Told them what was happening 18 18.8 50 24.2
Assertively got their attention 20 20.8 66 31.9
Got someone else to help 12 12.5 77 37.2

a. Subsamples represent all those participants who reported they witnessed an ASR in team members in sample 1 (n = 98) and sample 2 (n = 219). Within these subsamples, data were
missing for two soldiers (2.0%) in sample 1, and 12 soldiers (5.5%) in sample 2. Participants were asked to indicate their response to the following: ‘During a significant combat related event,
when I encountered a servicemember who had difficulty functioning because ofmental stress, I…’ Individuals were instructed to select all those responses that applied, thus numbers could
add up beyond the total sample.
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to best respond. Not only would such training enable them to poten-
tially address ASR in others and return an affected team member to
functioning, but it may enable them to feel more efficacious when
confronted with an acutely stressed team member.

Recently, training for rapid peer-based management of ASRs in
team members has been developed and integrated into the Israel
Defense Forces.2,21 Results from cross-sectional data suggest that
for soldiers witnessing ASRs symptoms in teammembers, this train-
ing is associated with better outcomes.20 This training, designed for
non-medical unit members, has since been adapted for service
members in the USA, and data demonstrate perceived utility and
feasibility.12 Future research should continue to examine the
impact of such peer-based training on individual witnesses in
terms of their actual behavior and their long-term mental health
and examine the impact on their affected team members over time.

Limitations

There are several study limitations to consider. First, the study is
limited by the fact that individuals may have been distracted
during the combat-related event and possibly by their own co-
occurring ASR. This limitation may have led individuals to under-
report the symptoms of others, and an individual’s own ASR should
also be modelled in these relationships. Second, data are correl-
ational, thus causality cannot be established in terms of witnessing
ASR symptoms and subsequent PTSD symptoms.

Third, measures did not permit analysis of how much time had
elapsed since the event occurred so the impact over time could not
be assessed. Fourth, there was low incidence of screening positive for
subthreshold PTSD or PTSD in sample 1, leading to less precise esti-
mates of effect. Fifth, the small sample for sample 1 resulted in small
numbers within each category, leading to large confidence intervals
and implying results should be interpreted cautiously.

Sixth, although the measures of ASR symptoms and interven-
tion behaviours demonstrated satisfactory internal consistency,
they have not been validated. Finally, it is important to note that
the estimates reported here do not represent how common an
ASR may be in such high-risk situations like combat but rather
how often individuals witness team members exhibiting ASR
symptoms.

Future directions

Although gaps remain in the literature, the present study suggests
avenues for future research. For example, future research should
examine the impact of witnessing a team member exhibit ASR
symptoms on a range of mental health-related outcomes, including
secondary traumatisation.21,28 Follow-on studies should also
examine the factors that influence the decision to intervene and
the way in which individuals intervene. Research in civilian and
military contexts has demonstrated the importance of understand-
ing the dynamics of bystander intervention and what factors may
inhibit intervention.29–31

Future work should also validate the measure of witnessing ASR
symptoms by, for example, conducting semi-structured interviews,
examining group-level properties of data reported by teams exposed
to traumatic stressors, and obtaining responses to individuals
observing depictions of an ASR. Likewise, validation of the
measure of intervention responses should also be pursued
through semi-structured interviews of team members and those
who report having experienced ASR symptoms, and through sys-
tematic observation during planned military exercises. The fact
that there was acceptable consistency across items in the scale
suggest that some of these behaviours may co-occur, and future
research can consider how these behaviours cluster together.
Finally, future work should continue to examine these relationships

over time and encompass not only military samples but also other
high-risk occupations.
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