
4/2/2023 1

PHYSICAL FITNESS ASSESSMENTS & 
EVIDENCE-BASED TRAINING IN TACTICAL POPULATIONS

Prof Rob Orr



www.tru.edu.au

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS

• Purpose of the testing
• Injury  / Attrition Risk Identification 
• Occupational capability
• General health
• Training validation / research

What is the purpose?
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• Purpose of the testing – Setting standards
• Male scores – 22 Repetitions
• Female scores – 15 Repetitions

What if the PASS score was 20 Repetitions?
• Would that account for differences in sex strength levels?

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
What is the purpose?
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• Purpose of the testing – Setting standards
• Male scores – 22 Repetitions
• Female scores – 15 Repetitions

What if the PASS score was 15 for Females and 25 for Males?
• What if below 20 Repetitions was associated with an increased risk of injury 

– Would that increase the risk of injury to the female? (What is the duty of 
care?)

• Would that be fair for two people who had to do the same job regardless of 
sex?

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
What is the purpose?
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• Purpose of the testing – Setting standards
• Male scores (38 years old)– 22 Repetitions

What if the PASS score was 25 for Males?
• Would that account for differences in age related strength levels?

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
What is the purpose?
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• Purpose of the testing – Setting standards
• Male scores (38 years old)– 22 Repetitions

What if the PASS scores were: 
under 25 years of age – 30 Repetitions
25-30 years of age– 25 Repetitions
31-39 years of age – 20 Repetitions

• Would that be fair for two people who had to do the same job regardless of 
age?

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
What is the purpose?
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• Purpose of the testing – Setting standards
• What about Rank? Do all ranks do the same job?
• What about trade? Do all police / firefighter / military personnel do 

the same job?

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
What is the purpose?
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NB: The purpose of the testing must be 
clearly understandable

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
What is the purpose?
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• Entry standards:
• Research has shown, police, firefighters, and military personnel with 

lower fitness standards more likely to be injured in training

9

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Police Officer Recruits
• Measure was 30-15 IFT

Orr et al., (2013)

Level 16.9

Level 15.7

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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(Orr et al., 2020)

• Police Officer Recruits
• Measure was 30-15 IFT

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Meta Analysis 
Studies reporting categorical, fixed-distance timed run events indicate 
unequivocally that poor metabolic fitness carries an elevated risk of injury 
during initial tactical training.

(Tomes et al., 2020)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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42.80 ± 8.23 kg

39.28 ± 8.92kg

• Police Officer Recruits
• Measure Grip Strength

(Orr, et al., 2017) 

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Police Officer Recruits
• Measure Grip Strength
• Percentage of Recruits injured by GS score

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

(Orr, et al., 2017) 
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• Police Officer Recruits
• Measure was Vertical Jump
• Percentage of Recruits injured, by VJ height

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

(Orr, et al., 2016) 
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• Police Officer Recruits
• Measure was Vertical Jump
• Percentage of Recruits reporting illness, by VJ height

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

(Orr, et al., 2016) 
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• Police Officer Recruits
• Measure was Vertical Jump
• Percentage of Recruits reporting illness &/or injury

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

(Orr, et al., 2016) 
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• Police Officer Recruits
• Measure was Push Ups
• Percentage of Recruits injured, by PU score

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

(Orr, et al., 2017) 
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• Pass rate for police recruits = 25 PU

• 25.6% did not achieve 25 PU (n=56)

• Of those 53.7% sustained injury

• Police Officer Recruits
• Measure was Push Ups

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

(Orr, et al., 2017) 
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• Army Recruits
• Measure was 20m Shuttle Run

• Army = L7-5
• Navy = L5-5
• Air Force = L5-1

(Pope et al., 1999)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Firefighter Recruits
• Measures were IAT; push-ups; pull-ups; leg tucks; MSFT, BOMBT; 

10RM deadlift; and a 91.44-m farmers carry with 18-kg kettlebells
• Raw scores

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Firefighter Recruits
• Measures were IAT; push-ups; pull-ups; leg tucks; MSFT, BOMBT; 

10RM deadlift; and a 91.44-m farmers carry with 18-kg kettlebells
• Scored out of 800

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Army Officer Recruits
• Measure was 20m Shuttle Run

23

(Meigh et al.  2012)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Australian Army Special Forces Entry Test

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Australian Army Special Forces Entry Test

(Hunt et al., 2013)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Special Weapons and Tactics Teams

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?
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• Special Weapons and Tactics Teams
• Measure was Push Ups / Lift and Carry 

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

(Orr et al., 2018)
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• Based on capability rather than sex or age

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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• Based on capability rather than sex or age
• What is needed to complete key tasks

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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43.68 ± 8.36 kg
(25-67) 

40.00± 7.73kg
(28-62)

• Police Officer Recruits
• Measure Grip Strength
• Defensive Tactics

(Orr et al., 2017)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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43.22 ± 8.04 kg
(25-67) 

34.67± 5.94kg
(28-51)

• Police Officer Recruits
• Measure Grip Strength
• Marksmanship / Shooting

(Orr,  et al., 2017)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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(Muirhead et al., 2019)

Shuttle Run Vertical Jump 
(cm)

Grip Strength 
(kg)

Leg Dyno (kg)

Static Score 0.528** 0.322 -0.001 0.343

Dynamic Scenario 0.170 -0.022 -0.367* -0.069

Positive ID Scenario 0.009 0.221 0.040 0.344*

Scenario Combined 0.062 0.181 -0.153 0.286

Total Score 0.220 0.255 -0.129 0.350*

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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Static Score Dynamic 
Scenario

Positive 
Identification 

Scenario 

Static Score - 0.314 0.281

Dynamic Scenario 0.314 - 0.177

Positive Identification Scenario 0.281 0.177 -

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?

(Muirhead et al., 2019)
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• Different between sides

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?

(Orr et al., 2017)
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Orr et al., (2021)

• More than just physical?

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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(Orr et al., 2022)

• More specific types of fitness elements

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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• Australian Army - Physical Employments Standards Army (PESA)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Occupational Capability?
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• Considers sex and age
• Predictor of mortality / measure of general health

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?
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(Orr et al., 2018)

• Why are screening and assessment tools for health important?

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?



www.tru.edu.au

• Considering participant’s sex

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?

(Lockie et al., 2022)
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• Considering participant’s sex

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?

(Lockie et al., 2022)
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• Considering participant’s sex

(Dawes et al., 2017)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?
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• Considering 
participant’s age

(Dawes et al., 2017)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?
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• The Australian Army Basic Fitness Assessment

47

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?
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• The normative population?
• Is the tactical population the same?

Push Up performance of male 
police officers

(Dawes, et al., 2016)

UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Health?
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UNDERSTANDING PHYSICAL ASSESSMENT TOOLS
Injury  / Attrition Risk Identification ?

• Predictive Equations

(Campbell, et al., 2023)
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UNDERSTANDING PHYSICAL ASSESSMENT TOOLS

• Predictive Equations

(Campbell, et al., 2023)

Health?
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USING PHYSICAL ASSESSMENT TOOLS
Training validation / research?
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• To review the effectiveness of training through evidence-based research

USING PHYSICAL ASSESSMENT TOOLS
Training validation / research?

(Cocke et al., 2016)
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• To review the effectiveness of training through evidence-based research

Training validation / research?
USING PHYSICAL ASSESSMENT TOOLS

(Cocke et al., 2016)
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Measure Pack March 1 
(mins:sec)

Pack March 2 
(mins:sec)

Pack March 3 
(mins:sec)

1RM Bench Press (kg) -.360* -.318* -.295*

Bench Ratio (%) -.465** -.365* -.379**
1RM Squat (kg) -.401** -.335* -.316*

Squat Ratio (%) -.500** -.381** -.396**

1RM Deadlift (kg) -.288* -0.248 -0.215

Deadlift Ratio (%) -.403** -.294* -.305*
1RM Pull-up (kg) -.452** -.439** -.416**

Pull-up Ratio (%) -.607** -.512** -.541**
** Correlation is significant at the 0.01 level (2-tailed).

(Robinson et al., 2018)

Evidence-Based Training 
USING PHYSICAL ASSESSMENT TOOLS
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TP 1 TP 5

Bodyweight (kg) 88.8 ± 8.3 89.5 ± 8.7
Absolute Bench Press (kg) 109.7 ± 19.8 118 ± 19
Relative Bench Press (ratioⱡ) 1.23 ± 0.20 1.32 ± 0.19
Absolute Squat (kg) 125.8 ± 24.5 136.7 ± 25.1
Relative Squat (ratioⱡ) 1.42 ± 0.25 1.53 ± 0.26
Absolute Deadlift (kg) 151.6 ± 26.3 162.6 ± 29
Relative Deadlift (ratioⱡ)  1.71 ± 0.25 1.82 ± 0.28
Absolute Pull-up (kg) 121.4 ± 14.9 126.7 ± 15.6
Relative Pull-up (ratioⱡ) 1.37 ± 0.15 1.42 ± 0.14

(Talaber et al., 2022)

• To review the effectiveness of training through evidence-based research
Evidence-Based Training 
USING PHYSICAL ASSESSMENT TOOLS
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(Talaber et al., 2022)

• To review the effectiveness of training through evidence-based research

Evidence-Based Training 
USING PHYSICAL ASSESSMENT TOOLS
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Evidence-Based Training 
USING PHYSICAL ASSESSMENT TOOLS
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• Purpose of the testing must be understood

• Relationships between different general fitness and injury risk 
/ task performance / health factors need to be considered in 
context.

• The research can be used to inform evidence-based training as 
well as a means of quality control 

PHYSICAL FITNESS ASSESSMENTS & 
EVIDENCE-BASED TRAINING IN TACTICAL POPULATIONS
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References or further information please contact the 
Tactical Research Unit at tru@bond.edu.au

PHYSICAL FITNESS ASSESSMENTS & 
EVIDENCE-BASED TRAINING IN TACTICAL POPULATIONS

mailto:tru@bond.edu.au
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PHYSICAL FITNESS ASSESSMENTS & 
EVIDENCE-BASED TRAINING IN TACTICAL POPULATIONS

Prof Rob Orr
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