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Background & Purpose

Methods

Results
• Demographics:

• Law enforcement is known to be a physically, mentally, and
emotionally demanding profession (Andrew et. al. 2017)

• n=8
• 5.4±4.4 years of SERT experience
• No other demographics as per a privacy agreement with the team

• Officers must perform a wide range of challenging tasks, often without
warning

• Mean obstacle course time: 143±12 seconds
• All operators successfully completed training
• Obstacle course time correlated significantly with pRR50 changes

• The capacity to respond effectively requires not only physical fitness, but
sufficient resilience to remain effective over a career without excessive
stress

• Spearman’s Rho: rRho(8) = .712, p=0.048

• Special Emergency Response Teams (SERTs) consist of officers who
undergo advanced training and respond to the most critical incidents in a
community and are often formed from officers joining as a collateral duty,
further increasing risk of excessive stress exposure

• Longer obstacle time resulted in greater deviation from baseline during the
stress training event (Table 1)
Table 1. HRV Values by training phase

Finish

• Heart Rate Variability (HRV), the analysis of differences in time
between heart beats (Shaffer et. al. 2017) shows promise as a field
measurement of holistic load; the combination of mental, physical
and emotional stress (McEwen et. al. 2013)
• The aim of this study was to identify potential relationships between a
measure of physical fitness (occupational obstacle course completion
time) and time-domain HRV (pRR50, see Fig.1) in a pilot cohort of
SERT personnel
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Figure 3. Obstacle Course diagram and instructions. Operators had 3 minutes to complete
the event in its entirety
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Mean Rate (ms)
SDRR (ms)
pRR50 (%)
SD1

Post-Qualification

114.84±123.83
86.64±132.85
8.94±14.78
20.46±15.41
**p<0.01, *p<0.05

87.06±15.60
66.74±34.37
10.95±17.55
37.30±29.63

Post-Training

Baseline-Post
exercise change

104.70±19.58
39.12±23.96
2.36±5.32
14.66±9.67

21.35±8.14**
-66.86±143.95*
-8.58±10.94*
-11.31±15.43

Discussion
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• HRV may be a valuable tool for monitoring training performance
• Strong correlations were found (rRho= .712) even in a small cohort between
obstacle course time and pRR50 changes during a training day
• Remaining calm under extreme pressure is a key performance element in
tactical police work (Andrew et. al. 2017)
• HRV shows promise as a means of quantifying stress response

• These results indicate that HRV monitoring may be a valuable tool for
objective stress monitoring in tactical police

Conclusion & Recommendations
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• Specifically, anaerobic capacity and recovery may be key performance
indicators within this population

draw, 1 on 3, 1 on 4 (x4)
draw, one shot (x5)
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Download LabChart Reader from: www.adinstruments.com
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Figure 1. Example ECG with a pRR50 interval identified

Methods
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• Research was conducted within the SERT training schedule timeline
• An occupational obstacle course (Fig. 3) was conducted at an initial
training session to assess physical fitness
• Two weeks later, a firearms training event was conducted
• The event consisted of qualification and a stress shoot event (Fig. 4)

• HRV measures were obtained before and after the training scenarios
• Three Lead ECGs were obtained from operators using an
ADInstruments Powerlab and LabChart software
• The deviation in HRV from baseline was assessed as the change in
percentage of RR intervals varying by >50ms (ΔpRR50)
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• While tentative, the findings of this study indicate that operators with
greater fitness were more physiologically resilient to demands imposed by
the training exercise
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• Anaerobic capacity may be linked to integrative stress resilience in tactical
police contexts, but more robust designs are needed to verify causal
relationships
• Practitioners should consider HRV as one of many tools to support human
performance optimization efforts. Practitioners should encourage anaerobic
training and fitness

References (Fig. 5)

draw, 1 on 9, speed reload, 1 on 10 (x3)

Figure 4. Target and instructions for the firearms training
exercise. Operators completed 10m self-paced sprints in full
response gear between target engagements. The order of fire
was selected at random by the range master.

Figure 5. (Right) QR code for further reading on applications
of HRV in tactical contexts & Reference list
Figure 6. (Left) tru.bond.edu.au

