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Objective: The SIX Cs model, a neuropsychological framework for psychological first aid, addresses acute
stress responses that may lead to functional failure and heighten the risk for posttraumatic stress disorder.
Unlike emotional interventions, this model prioritizes Cognitive Communication to diminish emotional
overwhelm and bolster cognitive functioning. It introduces a Challenge for active engagement, Control for
cognitive management of situations, Commitment from the helper to reduce loneliness, and Continuity to
ensure narrative coherence. This study evaluates the SIX Cs model’s effectiveness in an experimental setup
to alleviate acute stress reaction symptoms. Method: Sixty-three participants voluntarily participated. They
were randomly assigned to the SIX Cs intervention (experimental) or to supportive emotional expression
(control). They listened to a 3-min audio recording of a real emergency 911 phone call. Interventions were
provided before and after listening to the recording. Before, immediately after, and 5 min later (recovery),
participants’ anxiety, heart rate variability, and mental resilience levels were measured. Results: For all three
outcomes, the Time X Group interactions were statistically significant. Follow-up analyses revealed that the
SIX Cs participants showed lower anxiety and less reductions in heart rate variability and resilience than
controls immediately after the stressor. Furthermore, the SIX Cs participants recovered faster on all three
outcomes compared to controls. Conclusions: The results demonstrate the superior effect of the
psychological first aid based SIX C’s protocol over control in all outcomes, immediately after a simulated
stressor and 7 min later as well as possible contribution for posttraumatic stress disorder risk reduction.

Clinical Impact Statement

The study introduces the SIX Cs model, offering simple guidelines to reduce acute stress reactions (ASR).
Its unique attributes include simplicity, scientifically proven efficacy, quick recovery, and accessibility to
the public. By reducing reliance on professionals during acute stages, the model facilitates faster
assistance, lowers the risk of posttraumatic stress disorder, and contributes to community resilience by
empowering individuals to cope effectively with acute stress responses symptoms.

Keywords: psychological first aid, acute stress reaction, posttraumatic stress disorder risk reduction, crisis

and emergency interventions, community resilience

Exposure to potentially traumatic events such as earthquakes,
wars, and terror, has been on the rise in past decades. These, in
addition to traffic accidents, domestic violence and pandemics call
for developing and testing effective evidence-based psychological
first aid (PFA) methods. Due to the overwhelming potential number
of people in need during mass events, there is a need to develop
PFAs, which can be provided by nonprofessionals. In addition,

during such events, communities and infrastructure (e.g., phone
communications, buildings) may collapse and lead to physical
isolation of people. All these call for an immediate form of PFA to
help individuals and communities maintain functioning and prevent
psychiatric morbidity.

The first 48 hr after a traumatic event can result in acute stress
reaction (ASR) symptoms, which include cognitive signs (e.g.,
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confusion), emotional signs (e.g., anxiety, sadness), behavioral
signs (e.g., aggression), and physiological signs (e.g., sympathetic
arousal). The ASR is itself a risk factor for posttraumatic stress
disorder (PTSD; Koren et al., 1999), pain, psychiatric morbidity,
and even mortality (Garfin et al., 2018).

Past forms of early interventions included psychological
debriefing, which includes going over an event’s details, normaliz-
ing and legitimizing reactions, providing support and empathy, and
encouraging emotional expression. However, five meta-analyses
have clearly shown that this method is ineffective and may even
increase the risk of PTSD (e.g., Bastos et al., 2015; Mayou et al.,
2000). Debriefing may not provide skills for regulating excessive
emotional distress driven by sympathetic arousal and limbic brain
activity (e.g., amygdala hyperactivity), which increase the risk for
PTSD (e.g., Chen et al., 2018; Shin et al., 2004).

Other forms of early preventative interventions include eye
movement desensitization and reprocessing given days after traumatic
events, recently found to be effective in reducing distress and risk of
PTSD (Yurtsever et al., 2022). Finally, another type of intervention,
developed for humanitarian settings, is the Problem Management Plus
(PM+), which includes stress management, behavioral activation, and
enhancement of social support (Dawson et al., 2015). PM+ was found
to reduce anxiety and depression after a war conflict (Hamdani et al.,
2020). Finally, another method derived from the neuroscience of
trauma encoding is the memory structuring intervention (MSI), which
recently included also vagal breathing (VB). The MSI + VB was
found to reduce objective and subjective signs of the ASR, and the
MSI may even prevent PTSD (Gidron et al., 2018).

Certain challenging situations such as violence in hospitals and
schools call for immediate interventions. However, eye movement
desensitization and reprocessing, PM+, and MSI are meant to be
provided by mental health professionals. Yet, the reliance on
professionals may be impossible during the immediate phase of such
mass traumatic events. Hence, there is a need to develop effective,
brief, and evidence-based PFA, which can be provided immediately
by nonprofessionals.

All these led to the development of the SIX Cs method, which is
based on related theoretical concepts, namely, hardiness (Kobasa
et al., 1982; Maddi, 2006), sense of coherence (SOC; Antonovsky,
1987), and self-efficacy (Bandura et al., 1988). Hardiness includes
commitment to a person in need, to challenge a person toward
effective responding, and to provide a person with a sense of control
over a stressful situation. These three factors were found by Kobasa
to be essential for seeing a threat as a challenge that encourages
personal growth. SOC developed by Antonovsky (1979) includes
comprehensibility (perceiving events in an orderly and predictive
manner), manageability (having control and managing various
stressful events), and meaningfulness (believing that one’s actions
have meaning). Self-efficacy (Bandura et al., 1988) reflects a
person’s confidence in their ability to influence the events that affect
life. Multiple studies show that the resource variables of hardiness,
SOC, and self-efficacy all correlate inversely with depression and
PTSD and predict better quality of life (Bartone et al., 2022; Peters et
al., 2021; Pooley et al., 2013; Schifer et al., 2019).

During the ASR, people may experience strong negative emotions.
Translating knowledge from neuroscience, regulation of negative
emotions by cognitive strategies (e.g., reappraisal of events) activates
prefrontal cortical regions (e.g., medial prefrontal cortex, ventromedial
prefrontal cortex), which modulate activity in limbic regions including

the amygdala (Nelson et al., 2015; Steward et al., 2022). Furthermore,
children who develop normally compared to those with PTSD show
increases in the connectivity between the amygdala and frontal cortex
and between the hippocampus and frontal cortex over time (Heyn
etal., 2019). Finally, resilience, the ability to respond and recover from
adversity, is inversely correlated with activity in the amygdala (Leaver
et al., 2018). Thus, PFA should aim to regulate distress by prefrontal
activation to modulate amygdala activity.

From all this converging evidence, we developed the SIX Cs
method (Farchi et al., 2018), which aims to help people shift from
helplessness to active and effective coping, within a very short time.
This method is typically conducted in the zone where a traumatic
event occurs. The method includes the six following components
aimed at reducing common ASR symptoms (Farchi et al., 2018;
Maercker et al., 2013; see Table 1): Cognitive Communication,
Challenge and Control, Continuity, and Commitment.

Cognition and verbal Cognitive Communication aim to modulate
emotional and limbic hyperactivity by asking short cognitive and
factual questions about the event (e.g., “Tell me what happened”). The
main goal is to make a person think more clearly, set priorities, and
make effective decisions. Challenge aims to reduce helplessness by
providing people with simple tasks that are within a person’s ability at
that moment. This aims to increase self-efficacy. Concerning control,
we provide a person with simple options to choose from, related to the
event (e.g., “Do you want to talk to your parents or your teacher first?”).

While both Challenge and Control, as logical functions, contribute
also to strengthen the dominance of the prefrontal cortex (Farchi et al.,
2018; Sugisawa et al., 2021), the need for communication like
positive feedback and eye contact is crucial for one’s collaboration
with the helper (Sacre et al., 2022).

Commitment aims to reduce a sense of loneliness: The helper states
his or her commitment to the person’s safety. This could be, for
example, done as follows: “We’re here with you, we’re not going
anywhere until you’re safe again.” Continuity aims to reduce confusion
concerning the chronological order and time perception of an event’s
segments. Recalling a traumatic event in its chronological order
predicted reduced PTSD symptoms (Foa et al., 1991). This process also
aims to help the person see the end of the event. For example, the helper
can say:

A few minutes ago you were involved in a car accident, we just arrived
and we are transporting the injured. In the next 2-3 minutes we will go
to the ambulance and you will be taken to the hospital for further tests.
The accident is over.

What is the evidence for the effectiveness of the SIX Cs method? In
a sample of Israelis treated by this method under missile attacks,
anxiety levels were significantly reduced, but no control group was
included (Farchi et al., 2018). In a following study, high school

Table 1
SIX Cs Model Intervention Elements by Acute Stress Reaction
Symptoms

Acute stress reaction symptom SIX Cs model intervention

Amygdala hyperactivity Cognitive Communication

Helplessness Challenge and Control
Confusion Continuity
Loneliness Commitment
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students trained by the SIX Cs method showed increased levels of
resilience and self-efficacy and reduced anxiety compared to
controls. However, that was not a randomized controlled trial (RCT;
Farchi et al., 2018). For ethical reasons, it is difficult to perform an
RCT in the first few minutes after a real-life traumatic event. Thus,
testing the SIX Cs method needs to be done using simulations. The
purpose of this study was to test in an experimental RCT the effects
of the SIX Cs method on subjective and objective outcomes, by
comparing it to a form of PFA which included a focus on emotional
expression and introspection. Most past studies focused on self-
reported outcomes. However, one important physiological marker
of psychobiological resilience is the vagal nerve index of heart rate
variability (HRV), which reflects fluctuations in the intervals
between normal heartbeats. High HRV is associated with greater
psychological resilience (Jung et al., 2021), and it predicts faster
biological recovery from acute stress (Weber et al., 2010). It was
hypothesized that participants randomized to the SIX Cs intervention
would report lower levels of anxiety and smaller reductions in self-
reported resilience and HRV than controls. Finally, it was hypothesized
that these indexes would return to baseline levels faster in the SIX Cs
method than in controls, reflecting better psychophysiological resilience.

Method

This study was approved by the Te-Hai College Ethics Committee
(Approval No. 03-10-A-2022).

Participants

This study included 63 participants (31 women and 32 men).
They were recruited by the snowball method using social media
and/or by acquaintances of the experimenters.

All were older than 18 and were not with COVID-19 during the
study period, which took place at the end of the pandemic (2021-2022).

Measures
Background Information

This included participants’ age, gender, ethnicity, profession, and
marital status.

Vagal Nerve Activity

This was measured by HRV, using the Elite HRV finger sensor.
This uses photoplethysmography technology and an app installed on
asmartphone. This device provides the HRV time domain parameter
of root-mean-square of successive differences, a known vagally
mediated index. One study validated the measurement of root-mean-
square of successive differences with smartphones and found very
strong correlations from the smartphone measure and another
measure after the removal of artifacts (Perrotta et al., 2017).

Mental Resilience

Resilience was measured by the Connor-Davidson Resilience
Scale questionnaire. The questionnaire consists of 10 statements
referring to the participant’s self-efficacy perception 1 month prior
to the date of filling out the questionnaire. In the present study,
participants were asked to fill in that questionnaire concerning this

moment, that is, using this scale as a measure of state resilience.
Previous studies have assessed state resilience as well (e.g., Jung
et al., 2021). For each item, participants evaluate how suitable it is
for them, according to a Likert frequency scale between O (not at all)
and 4 (almost all the time). The internal reliability in the present
study was very high (Cronbach’s a = .92).

State Anxiety

This was assessed by the brief State—Trait Anxiety Inventory—
State version. The questionnaire was developed by Marteau and
Bekker (1992) and derived from the full 20-item original scale
(Spielberger et al., 1970). The questionnaire contains six sentences
assessing symptoms of state anxiety. Each item was rated on a 1 (not at
all)to 5 (very much) Likert intensity scale. In this study, the statements
inquired about this moment, to reflect state anxiety. In the present
study, the internal reliability was adequate (Cronbach’s a = .77).

Study Design

The present study used an experimental RCT design. Participants
were randomly assigned to one of two conditions: an experimental
group, in which the participants underwent the SIX Cs intervention
(N = 35), or a control group, in which the participants underwent an
emotion-focused intervention (N = 28), as described below. Data were
collected at three time points—before the intervention, immediately
after the intervention, and 7 min later, to reflect recovery.

Research Process and Interventions

Time 1 participants first underwent HRV measurement and
completed the two questionnaires. Thereafter, all participants,
regardless of their group affiliation, received a standard description
an audio file containing a recording of an 8-year-old girl calling 911,
taken from YouTube. The girl was exposed to extreme danger in a
situation of domestic violence and the audio ends without a clear
view of what happened to the girl.

The experimental SIX Cs group was guided to listen to the audio
file in active and cognitively oriented listening according to the SIX
Cs model. Its participants were asked to follow instructions as
following: “Write to yourself while listening to the audio whether
the 911 dispatcher used cognitive and activating words (e.g., ‘tell me
where you are’; ‘describe what is happening’) and to notice the
girl’s responses to the dispatcher’s instructions, and whether the
dispatcher provided the girl with feedback.” Finally, participants
were asked to write what could be improved by the dispatcher. They
were also told that the experimenter would remain there for them
throughout the process.

The control group was guided before listening to the audio file to
try to sense the girl’s feelings and the dispatcher’s feelings and try to
notice their own feelings toward this girl and toward this event.

Immediately after listening to the audio file, a short discussion
was held with each participant, where those in the SIX Cs group
discussed the facts, lessons learned, and operative suggestions for
future events, while participants in the control group discussed their
feelings about the situation.

Time 2 and Time 3 measurements included HRV as well as the
self-report questionnaires, taken immediately after the brief
discussion, and 7 min later (see Figure 1).
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Figure 1

Description of Study Design: Statistical Analyses

T-1 Intervention

T-2 T3

Preparation:
Cognitive-
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Focus
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T-2 T3

Note. T = time; HRV = heart rate variability. See the online article for the color version of this figure.

Statistical Analysis

First, we compared groups on baseline measures, using ¢ tests for
continuous data and chi-square tests for categorical data. Second, the
main analysis was a mixed-design analysis of variance (ANOVA)
where the between-subjects factor was group (experimental,
control) and the within-subjects factor was time (T1, T2, T3). To
examine the main study hypothesis, we focused on the Time X
Group interaction. If significant, this was then followed by a series
of t tests comparing the two conditions in the difference scores of
each outcome between T1 and T2 and between T1 and T3.

Results

This study included 32 men (50.8%) and 32 (49.2%) women.
Their age ranged between 21 and 74 years with a mean of 41.78
(SD =14.37) years. Table 2 depicts the means and standard deviation
of the main study variables per condition, during T1, T2, and T3.

First, no significant differences were found on background and on
baseline measures, except for anxiety levels—participants in the
experimental group initially reported significantly higher levels of
anxiety than controls, #(61) = 2.8, p < .01. Gender and age were
unrelated significantly to all outcomes except with gender predicting
anxiety at T3 (recovery). When adding gender into the ANOVA for
anxiety, the main result (Time X Group interaction) was still
significant. Thus, age and gender were not added as covariates.
Thus, we ran the following main ANOVAs with and without
controlling for baseline anxiety and the patterns remained very
similar. As also shown in Figure 1, though significantly different,
practically the group differences in baseline anxiety are minimal.
Thus, we report the following analyses without controlling for
baseline anxiety.

Concerning HRV, the Time X Group interaction was significant,
F(2,106) = 4.32, p = .02.

The decrease in HRV from T1 to T2 was significantly smaller in the
experimental group than in controls, #(53) = 2.20, p = .032. Furthermore,

the change in HRV from T1 to T3 was significantly smaller in the
experimental group than in controls, #(54) = 3.17, p = .003.

Concerning anxiety, the Time X Group interaction was significant,
F(2,104) = 17.63, p = .000. The increase in anxiety from T1 to T2
was significantly smaller in the experimental group than in controls,
t(54) = 5.09, p = .000. The change in anxiety from T1 to T3 was
significantly smaller in the experimental group than in controls,
#(52) = 5.51, p = .000.

Finally, concerning resilience, the Time X Group interaction
was significant, F(2, 102) = 8.61, p = .000. The decrease in
resilience from T1 to T2 was significantly smaller in the
experimental group than in controls, #40.2) = 3.23, p = .002.
Furthermore, the change in resilience from T1 to T3 was
significantly smaller in the experimental group than in controls,
#(52) = 3.50, p = .001. Figures 2-4 present these findings.

Table 2
Means and Standard Deviation of the Main Study Variables per
Condition, During T1, T2, and T3

Experimental Control
N=235 N =28
Variable M SD M SD t Significance
HRV T1 60.9 121  60.6 83 .28 .780
HRV T2 52.8% 126 458 79 245 .018
HRV T3 60.5" 143 545 7.1 205 .046
Anxiety T1 11.2%* 33 88 32 283 .006
Anxiety T2 18.9%*%* 65 258 45 466 .000
Anxiety T3 12.6%%* 50 171 38 3.67 .001
Resilience T1 ~ 34.4 79 339 59 .26 794
Resilience T2 34.7* 88 296 90 212 .038
Resilience T3~ 36.6™ 92 321 78 194 .058
Note. T = time; HRV = heart rate variability.
*p <05 *p<.005 **p<.000.
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Figure 2
Changes in HRV Over Time (SIX Cs Interventions Versus Controls)
63 -
61 -
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Note. T =time; HRV = heart rate variability. See the online article for the
color version of this figure.

Discussion

The purpose of this study was to test and validate the SIX Cs
method using for the first time an experimental study design. We
exposed participants to a stressful audio recording, and they either
dealt with it by focusing on the emotional, experiential, and
supportive role or by focusing on the cognitive aspects while
performing specific activating tasks in line with the SIX Cs method.
Participants in the SIX Cs intervention showed significantly lower
increases in anxiety and smaller reductions in resilience and HRV
soon after the distressing audio than controls. Furthermore,
participants in the SIX Cs condition showed significantly lower
levels of anxiety and higher levels of resilience and HRV during the
recovery period, at T3, compared to controls. The latter result
reflects an essential element of mental resilience—being able to
bounce back faster among participants undergoing the SIX Cs
method following exposure to a potentially traumatic event (van
Kessel, 2013).

These results add to existing preliminary data showing reduced
anxiety levels following the SIX Cs method (Farchi et al., 2018;
Hantman & Farchi, 2015). However, in the present study, we used a
formal experimental design with a control group, together with
subjective and objective outcome measures, and had three measure-
ment times including recovery.

Figure 3
Changes in Resilience Over Time (SIX Cs Interventions Versus
Controls)

38
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Note. T = time. See the online article for the color version of this figure.

Why was the SIX Cs method better than focusing on emotional
expression? First, the SIX Cs, being mainly a cognitive behavioral
method of intervention, may increase activity in frontal cortical
regions involved in executive functioning and activity of the default
mode network (Yuan et al., 2020). Such activation is known to
inhibit limbic regional activity (e.g., amygdala; Akirav & Maroun,
2007), thus modulating threat and stress responses. The SIX Cs
method led to smaller reductions in HRV and to its faster recovery.
These possibly happened since, by focusing on facts and providing
people with more control, it enabled them to achieve emotional
regulation by distancing, refraining, and minimizing the stressful
event, and such cognitive emotional regulation strategies were
previously found to increase HRV (e.g., Christou-Champi et al.,
2015). Furthermore, by increasing HRV, the SIX Cs method may
further increase activity in frontal regions because HRV correlates
positively with prefrontal cortical activity (Thayer et al., 2012).
Finally, increasing HRV could reduce sympathetic arousal because
the vagal nerve, indexed by HRYV, is the main nerve of the
parasympathetic nervous system. It is crucial to reduce the
sympathetic response after a traumatic event since such responses
are reliably related to and predict PTSD (Pole, 2007; Shalev
et al., 1998).

Though not measured in the present study, an additional critical
aspect of the SIX Cs method is its potential role in regulating cortisol
levels, a key biomarker of stress responses. Cortisol, known for its
U-shaped relationship with stress, plays a crucial role in both the
initiation and termination of the stress response. Uncontrollable
stress increases cortisol (Dickerson & Kemeny, 2004). In contrast,
by promoting cognitive engagement and control, the SIX Cs model
could help maintain optimal cortisol levels, thus avoiding the
extremes of hyper- or hypo-arousal and maintaining effective
functioning during stress.

These results have important clinical and applied implications.
They show the importance of activating and cognitively orienting
people during the immediate aftermath of traumatic events.
Furthermore, the SIX Cs method can be taught to nonprofes-
sionals, and it only takes approximately 1 min to perform this
intervention. Thus, this method can be highly time efficient and
possibly of high clinical significance on a population level during
severe mass incidents since it can be provided by many people.
This study showed, in an experimental design, the robust effects
and superiority of this new method in relation to subjective and
objective outcomes, compared to a more emotion-focused
method often used by providers, and calls to reconsider the
trainings and practice of PFA. Furthermore, our results also
demonstrate the urgent need to base PFA protocols on sound
scientific evidence.

This approach not only aids in reducing the immediate psychological
impact of traumatic events on victims but may also support first
responders in maintaining their own mental health and resilience. The
ability to rapidly apply these techniques, which can be easily taught and
implemented, makes the SIX Cs model a valuable tool for first
responders who often work in high-stress, time-sensitive environments
(Farchi et al., 2018). Furthermore, this method’s brief structure and its
impact on physiological markers like HRV suggest that the SIX Cs
model could help first responders maintain optimal arousal levels,
crucial for effective functioning in emergency situations (Dickerson &
Kemeny, 2004; Thayer et al., 2012).
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Figure 4
Changes in State Anxiety Over Time (SIX Cs Interventions Versus
Controls)

State anxity
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Note. T = time. See the online article for the color version of this figure.

Expanding the SIX Cs model training into educational settings,
particularly for developing resilience and stress management skills
among children and adolescents, could provide early intervention
and contribute to preventing PTSD and other stress-related disorders
(Dray et al., 2017). This proactive approach in schools and
educational programs can equip young individuals with effective
stress management skills from an early age. Additionally, the
model’s adaptability to diverse cultural contexts enhances its utility
in global mental health strategies, particularly in regions with
limited access to professional mental health services (Betancourt
et al., 2013). By tailoring the model to various cultural norms and
practices, the SIX Cs method can become a universal strategy in
crisis intervention, bridging gaps in mental health resources
worldwide.

The present study suffered from a few limitations including a
relatively small sample and not using a real-life event. However, the
statistically significant effects and consistent results across all
outcomes attest to the effect sizes and to the robustness of this
intervention. Furthermore, from obvious ethical reasons, it is
problematic to conduct an RCT in the immediate aftermath of a
traumatic event.

Future studies should aim to test the long-term preventative
effects of the SIX Cs method in relation to preventing PTSD and
maintaining self-efficacy and daily functioning in individuals and
communities. Finally, future studies could also test the effects of this
method on brain functions thought to mediate its effects, as
discussed above.
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