
 Standard Form 298 (Rev. 8-98) 
 Prescribed by ANSI-Std Z39-18 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection 
of information, including suggestions for reducing this burden to Washington Headquarters Service, Directorate for Information Operations and Reports, 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, 
Paperwork Reduction Project (0704-0188) Washington, DC 20503. 

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 
30/06/2015 

2. REPORT TYPE 
Final 

3. DATES COVERED (From - To) 
2012-2013 

4. TITLE AND SUBTITLE 
Development of a New Army Standardized Physical Readiness Test: 
Janurary 2012 through December 2013 (Public Release) 

5a. CONTRACT NUMBER 
      

5b. GRANT NUMBER 
      

5c. PROGRAM ELEMENT NUMBER 
      

6. AUTHOR(S) 
Dr. Bruce Jones, Dr. Bradley Nindl, Keith Hauret,  MAJ David DeGroot, 
Tyson Grier,Veronique Hauschild, Elizabeth Clearfield, Morgan 
Anderson, Timothy Bushman, Stephen Rossi 

5d. PROJECT NUMBER 
      

5e. TASK NUMBER 
      

5f. WORK UNIT NUMBER 
      

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
U.S. Army Public Health Command, Injury Prevention Program, Aberdeen 
Proving Ground, Maryland, 21010-5403 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 
PHR 12-01-0614 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
      

10. SPONSOR/MONITOR'S ACRONYM(S) 
      

11. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 
      

12. DISTRIBUTION AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited. 

13. SUPPLEMENTARY NOTES 
The original document was released in 2014 with Limited Distribution;  The USAPHC’s 2012-2013 activities are part of a 
still-ongoing collaborative effort referred to as the Soldier Baseline Physical Readiness Requirements Study (SBPRRS).  
The U.S. Army Training and Doctrine Command (TRADOC) is the designated lead organization for the comprehensive 
Army study.  The U.S. Army Medical Command (MEDCOM) has been tasked to support the planning and execution of 
the study.  Authorization for public release was reecived by TRADOC and approved by APHC in 2015.  Original file 
contains color images. 

14. ABSTRACT 
The primary objective of the SBPRRS is to recommend “a physical readiness test or tests that accurately predict Soldier 
performance of Warrior tasks and battle drills (WTBDs)."   This report documents the key USAPHC activities and 
products completed during the 2012 – 2013 timeframe that were performed in support of the SBPRRS and the 
development of a new Army physical readiness test.  Some materials prepared by other organizations (e.g., TRADOC) 
are included to provide relevant context.  Other efforts conducted solely by collaborating organizations (e.g., TRADOC, 
USARIEM, or USUHS) are not included.   For one of its SBPRRS tasks, the USAPHC has also published the associated  
Public Health Report (# PHR 12-02-0614)  "Correlations  between Physical Fitness Tests and Perfromance of Military 
Tasks: A Systematic Review and Meta-analyses", June 2014, DTIC accession # ADA607688 (public release). 

15. SUBJECT TERMS 
APFT, WTBD, task performance, health standards, fitness for duty, aerobic fitness, strength, baseline soldier study 



INSTRUCTIONS FOR COMPLETING SF 298 

STANDARD FORM 298 Back (Rev. 8/98) 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
UU 

18. NUMBER 
OF PAGES 
126 

19a. NAME OF RESPONSIBLE PERSON 
Dr. Bruce H. Jones 

a. REPORT 

unclassified 
b. ABSTRACT 

unclassified 
c. THIS PAGE 

unclassified 
19b. TELEPONE NUMBER (Include area code) 

410-436-4655; Usarmy.apg.medcom-
phc.mbx.injuryprevention@mail.mil  



1 

U.S. Army Public Health Command 

Development of a New Army Standardized 
Physical Readiness Test  
 

January 2012 through December 2013 

PHR No. 12-01-0614 
 
General Medicine:  500A 

June 2015 

Approved for public release; distribution unlimited  

Public Health Information Paper 

Public Health Report 



 

 

 

 

 

 

 

This page intentionally left blank  



 
Epidemiology and Disease Surveillance Portfolio 

Injury Prevention Program 
Physical Readiness Test Study Team Personnel 

 
 
 
 Dr. Bruce H. Jones 
        Dr. Bradley Nindl 
 Keith Hauret 
 MAJ David DeGroot  
 Tyson Grier  
        Veronique Hauschild 
 Elizabeth Clearfield 
    Morgan Anderson 
 Timothy Bushman 
 Stephen Rossi 
  

 
Acknowledged as Collaborators: 
 
Operational Guidance: 

Mike Haith, HQE-Human Dimension Integration, Initial Military Training Center of  
                                 Excellence, U.S. Army TRADOC 
  Whitfield (Chip) East, PhD, West Point 

LTC Sonya Cable, Chief, Human Dimensions Division, Initial Military Training,  
Initial Military Training Center of Excellence, U.S. Army TRADOC 

 
Technical Input: 

Consortium of Health and Military Performance, Uniformed Services University 
Diana Purvis, Director, Strategic Operations and Special Projects 
Peter Lisman 

 
Military Performance Division, U.S. Army Research Institute of Environmental Medicine 
Edward J. Zambraski Ph.D, Division Chief  
Marilyn Sharp  

 
 
Focus Group Support: 
 Karen Deaver, USAPHC Strategic Initiatives Office 
 
Field Study Support:   
  Donald Goddard, USAPHC Ergonomics Program. 
  

 
 

Use of trademarked name(s) does not imply endorsement by the U.S. Army but is 
intended only to assist in identification of a specific product. 



 
 

 

 

 

 

 

 

 

This page intentionally left blank 



i 
 

 
 

Table of Contents 
            Page 

 
1 Summary  1 

  
 1.1 Overview ....................................................................................................... 1 
 1.2 Purpose ......................................................................................................... 1 
 1.3 Results .......................................................................................................... 1 
 
2 References  3 

 
3 Authority   3 

 
4 Introduction  3 

  
 4.1 Mission .......................................................................................................... 3 
 4.2 Background ................................................................................................... 3 
 
5 Review of impacts and validity of 2012 APRT events, Feb-August 2012 5 

  
 5.1 Scope   .......................................................................................................... 5 
 5.2 Results  ......................................................................................................... 5 
 
6 Gender Analyses of APFT and APRT event, Sept-October 2012 5 

  
6.1  Scope ............................................................................................................ 5 
6.2 Results .......................................................................................................... 6 

 
7 Systematic Review – A Literature Search for Pertinent Data 6 

  
7.1  Scope ............................................................................................................ 6 
7.2  Method .......................................................................................................... 7 
7.3 Results .......................................................................................................... 7 

 
8 Identifying Key Warrior Tasks and Battle Drills (WTBDs) and Field Events 9 

  
8.1  Scope ............................................................................................................ 9 
8.2 External SME panel discussion on military tasks and fitness tests ............... 9 
8.3 Deconstruction of WTBDs  ............................................................................ 9 
8.4 Focus Groups to Identify Key Physical Requirements and WTBDs .............. 9 

   8.5 Selection of Field Simulation Events to Represent WTBD   .......................... 9 
 



ii 
 

9 Fort Carson Investigative Field Study - September 16-26, 2013 10 

  
9.1  Scope .......................................................................................................... 10 
9.2 Ranked Scoring of Difficult Tasks  .............................................................. 11 
9.3 Correlation Analyses ................................................................................... 13 

 
10 Discussion and Next Steps   17 

 
11 Point of Contact 18 

 
 
Appendices  

A References ........................................................................................................ A-1 
B History of U.S. Army Physical Fitness Testing .................................................. B-1 
C USAPHC White Paper: Changes to the Army Physical  
  Fitness Test, 29 February 2012 ................................................................ C-1 
D USAPHC-IPP EXSUM Aug 2012 (Initial TRADOC Tasker VTC) ...................... D-1 
E Reviews by Subject Matter Experts of the 2012 Proposed Army Physical 
  Readiness Test (APRT) ............................................................................ E-1 
F Physical Fitness as a Predictor of Injury and Analysis of FORSCOM  
   Pilot APRT Data; USAPHC- AIPH IPP Briefing, 1 October 2012,  ............ F-1 
G Analyses of Existing APFT Data from 2nd Brigade Combat Team,  
   4th Infantry Division, 2012 .......................................................................... G-1 
H Baseline Soldier Physical Readiness Study Initial Planning Conference 
  Initial Military Training Center of Excellence Ft Eustis, VA  
  2-3 October 2012 ...................................................................................... H-1 
I TRADOC Initial Baseline Soldier Physical Readiness Requirements  
  Study Concept Brief for the Army Chief of Staff (CSA)  
  27 November 2012 ..................................................................................... I-1 
J USAPHC Preliminary Review–Military-Relevant Tasks Identified for  
  Systematic Review ..................................................................................... J-1 
K Physical Readiness Requirements Study USAPHC IPP Soldier 
  Systematic Review-Final 2013 Update Brief to TRADOC Interim 
  Findings 12 July 2013 ............................................................................... K-1 
L National Strength and Conditioning Association (NSCA) Tactical  
  Strength and Conditioning (TSAC) Program Blue Ribbon Panel 
  for Military Readiness April 18-29 2013, Norfolk, VA  ............................... L-1 
M TRADOC May Planning Conference Brief-Deconstruction of WTBDs,  
 May 2013 ..........................................................................................................M-1 
N Summary and Example Results of Focus Group Sessions, June 2013 ............ N-1 
O Baseline Soldier Physical Readiness Study TRADOC in Progress 
  Review (IPR) Brief 19 August 2013 ........................................................... O-1 
P Protocol Request for Ft Carson Field Study September 2013 .......................... P-1 
Q Ft Carson Field Study, September 2013, Description of Field Events............... Q-1 



iii 
 

R Ft Carson Field Study, September 2013, Ranking of Physically  
  Difficult Tasks ............................................................................................ R-1 
S Ft Carson Field Study, September 2013, Correlation Analyses ........................ S-1 
 
Tables   

Table 1. 2012-2013 Activities for the Development of a new APRT  ........................... 2 
Table 2. Systematic Review Subject Areas ................................................................. 7 
Table 3. Fort Carson – Tasks and Associated Individual Events .............................. 12 
Table 4. Top Ranked Most Physically Difficult Field Events ...................................... 15 
Table 5. Summary of Task and Event Correlations to Soldiers’  
  Physical Variables ....................................................................................... 14 
Table 6. Task to Task Correlation Results ................................................................ 16 
 
Figures    

1. Results of Systematic Review to Identify Pertinent Studies .................................. 8 
  
 



Public Health Report No. 12-01-1214 

 
 

iv 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank



 

 

Public Health Report No. 12-01-0614 
Development of a New Army Standardized Physical Readiness Test 

January 2012 through December 2013 
 

 
1 Summary 
 

1.1  Overview 
 

From 2012 through December 2013 the U.S. Army Public Health Command (USAPHC) supported 
the Army’s initiative to develop a new Army Physical Readiness Test (APRT).  The APRT is 
intended to replace the existing Army Physical Fitness Test (APFT).  The APFT includes a timed 2-
mile run, 2 minutes of sit-ups, and 2 minutes of push-ups.  Despite its existence since 1980, and 
numerous studies over the decades since, the association of APFT scores to one’s physical ability 
to conduct critical military tasks has not been scientifically validated.  The Army has now ordered 
efforts to ensure scientifically-defensible physical testing standards, to include specialties 
previously excluded to women (Department of the Army-Headquarters (HQDA) 2012a, HQDA 
2012b, HQDA 2013).    
 
The USAPHC’s 2012-2013 activities are part of a still-ongoing collaborative effort referred to as the 
Soldier Baseline Physical Readiness Requirements Study.  The primary objective of this study is to 
determine baseline Soldier physical readiness requirements and to recommend “a physical 
readiness test or tests that accurately predict Soldier performance of Warrior tasks and battle drills 
(WTBDs).” (HQDA 2012b)  The U.S. Army Training and Doctrine Command (TRADOC) is the 
designated lead organization for the comprehensive Army study.  The U.S. Army Medical 
Command (MEDCOM) has been tasked to support the planning and execution of the study.  
MEDCOM support is provided through subject matter expertise (SME) from the USAPHC and the 
U.S. Army Research Institute of Environmental Medicine (USARIEM).  Additionally, the Uniformed 
Services University of the Health Sciences (USUHS) and the Superintendent United State Military 
Academy (USMA) have provided SME support.  
 
The USAPHC 2012-2013 activities enhance the scientific evidence necessary to establish a 
relevant and a validated physical readiness test to support the Army goal to develop a new physical 
readiness test.  The Army-wide comprehensive Soldier Baseline Physical Readiness Requirements 
Study (SBPRRS) is ongoing, and additional products will build on the products to date.    

  
 1.2  Purpose 
 

This report documents the key USAPHC activities and products completed during the 2012 – 2013 
timeframe that have resulted from USAPHC responsibilities and tasks to support the development 
of a new Army physical readiness test.  Some materials prepared by other organizations (e.g., 
TRADOC) are included to provide relevant context.  Other efforts conducted solely by collaborating 
organizations (e.g., TRADOC, USARIEM, or USUHS) are not included. 

  
 1.3  Results  

 
Table 1 summarizes the activities and products described in this report.  While the activities are 
presented as sequential efforts over time, some efforts occurred concurrently.  The USAPHC is 
continuing to conduct various efforts described (e.g., systematic review, field studies) and intends to 
publish additional analyses in the future to provide scientific evidence in support of  U.S. Army 
efforts to develop new physical readiness and performance standards.
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Table 1. 2012 - 2013 Activities for the Development of a new APRT  
TIMEFRAME ACTIVITY IN THIS REPORT 

 References Appendix A 

History of U.S. Army Physical Fitness Testing  Section 4.2   
Appendix B 

Preliminary review of impacts and validity of proposed APRT events  SECTION 5   

January 2012 USAPHC reviewed selected proposed APRT events and associated 
impacts relative to injuries; prepared talking paper and white paper.  

 
Appendix C 

March-April 
2012  

TRADOC requested three groups of SMEs to evaluate the APRT that 
was to be implemented 1 October 2013 in order to advise decision-
makers as to whether to implement the proposed 2012 APRT.  

Appendix D 

August  
2012 

HQDA organized a video teleconference with Army SMEs from 
TRADOC, USAPHC and USARIEM, to discuss plans to suspend 
implementation of proposed APRT pending a more comprehensive 
study. 

Section 5   
Appendix E 

Gender Analyses of APFT and APRT events SECTION 6   

September-
October 2012 

USAPHC analyzed gender-related score differences for APFT and 
pilot APRT events (presented and discussed during initial October 
conference). 

Appendices F, G 

October 2012 USAPHC participates in TRADOC initial planning conference at Ft. 
Eustis, VA, also attended by USARIEM, USUHS, and others.  

Appendix H 

Study Plans and USAPHC Systematic Review SECTION 7  

November 
2012 

The TRADOC project lead presented study concept to the TRADOC 
Chief of Staff for approval – included five phases:  first phase was a 
systematic literature review to be performed by USAPHC. 

Appendix I 

January– 
June 2013 

USAPHC conducted preliminary assessment of Army-relevant tasks 
and initiated a Systematic Review of the scientific literature; provided 
interim findings of the review to TRADOC in June 2013. 

Appendix J and K 

Identifying Key Warrior Tasks and Battle Drills (WTBDs)   SECTION 8   

April 2013 USAPHC SMEs participated in a blue ribbon panel sponsored by the 
National Strength and Conditioning Association and American College 
of Sports Medicine to rank military tasks and associated fitness tests. 

Section 8.2 
Appendix L 

May 2013 TRADOC planning conference focused on deconstruction of various 
WTBD to identify essential components of physical fitness required to 
perform the tasks.  

Section 8.3 
Appendix M 

May – July 
2013 

USAPHC provided SME support to TRADOC focus groups at Ft 
Jackson, SC; Ft Benning, GA; and Ft Leonard Wood, MO to obtain 
feedback from Soldiers regarding physical demands of key WTBDs. 

Section 8.4 
Appendix N 

 

June  
2013  

USAPHC provided SME support to initial TRADOC pilot evaluation of 
proposed field events to simulate key WTBDs (Fort Jackson, SC) 

Section 8.5 
 

August 2013 TRADOC presented In-Process Review (IPR) briefing to stakeholders Section 8.5 
Appendix O 

Fort Carson Investigative Field Study SECTION 9 

September 
2013 

USAPHC provided data collection and analysis support for the 
TRADOC field study at Fort Carson, CO where Soldiers performed a 
series of simulated tasks and associated events that represented 
major components of the essential WTBDs. 
[This report contains the TRADOC protocol for that field study, a 
description of the simulated field events and  tasks, the ranked scoring 
of Soldiers perceptions of the physically-demanding tasks after their 
participation, and also results of the USAPHC analysis of the 
correlation of events, tasks, ad physical variables.] 
 

 

 
Section 9.1 and  
Appendix P  
Appendix Q 

Section  9.3 and  
Appendix R  

Section 9.4  and 
Appendix S 

Discussion and Conclusions SECTION 10 
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2 References 
  
 See Appendix A for a complete list of reference information. 
 

3 Authority 

  
Under U.S. Army Regulation (AR) 40-5, Section 2-19, the USAPHC is responsible for providing 
support for Army preventive medicine activities, and to provide Army Commands (ACOMs) the 
epidemiological support necessary to address force health and readiness requirements.  
(Department of the Army (DA), 2007).  For this study, the USAPHC- representing MEDCOM- is 
providing the SME support for the TRADOC Baseline Study by providing epidemiological support to 
better define the scientific relationship between physical fitness testing measurements and current 
military occupational task requirements as a means to better predict and prevent injuries to Army 
Soldiers. (HQDA 2012a, HQDA 2012b, HQDA 2013).  
 

4 Introduction 
 

 4.1  Mission 
 

The Army Institute of Public Health (AIPH) Injury Prevention Programs (IPP) mission is to identify 
injury causes or risk factors that can be used in evidence-based initiatives to prevent injuries.  
Specifically, the AIPH Injury Prevention Program seeks to identify scientific relationships between 
occupational, physiological, and environmental conditions and physical injuries amongst Army 
Soldiers through surveillance, epidemiological analysis, field studies, program evaluations, and 
systematic reviews.  Performance on the APFT events has been a long standing measurement 
used in AIPH epidemiologic evaluations to assess the association between physical fitness and 
injuries.  Defining the scientific relationship between physical fitness testing measurements and 
current military occupational task requirements is critical to understanding injury risk factors and 
identifying means to prevent injuries and thus improve overall Army readiness. 

  

 4.2  Background  
 
U.S. Department of Defense (DoD) policy requires that “Individual Service members must possess 
the cardio-respiratory endurance, muscular strength and muscular endurance, together with 
desirable levels of body composition to successfully perform in accordance with their Service-
specific mission and military specialty.”  (DoD, 2004).  The DoD policy does not define the specific 
tests or required thresholds for fitness measures; instead it indicates that such measures be tied to 
successful performance of Service-specific mission or specialty.  Each Service establishes its own 
specific set of fitness tests and standards.    
 
The U.S. Army has utilized various tests of physical fitness since as early as 1940 (See Appendix 
B).  The current APFT was established in 1980 (DA, 2010).  It includes a timed 2-mile run, 2 
minutes of sit ups, and 2 minutes of push-ups.  A Soldier’s scores for the APFT events are based 
on gender- and age-adjusted standards with a maximum score of 100 points on each event, 
combining to a maximum score of 300 (DA, 2009; DA, 2010; McCrary 2006).  While the APFT has 
been shown to correspond to types of muscular and cardiovascular fitness (Knapik 1989; 
USACHPPM 2004, Sharp 1980), the basis for the APFT scoring standards is not entirely clear, in a 
1998 inquiry by the U.S. Government Accounting Office (GAO); the Army Physical Fitness School 
indicated that modified scoring tables were to be implemented in 1999 (GAO, 1998).  The revised 
standards’ minimum passing score was selected as the scores at which 8% of the males and 8% of 



Public Health Report No. 12-01-0614 

 
 

4 

the females would fail the events.  The maximum scores were the 90th percentile of the gender-
based scores.  Requirements were then “gradually reduced in 5-year increments as age increases.” 
(GAO 1998).    
 
Though numerous studies of different tests and regression models have been performed over the 
years; the association the U.S. Army’s APFT events to military job task performance or overall 
readiness has never been scientifically validated (NRC 2006, Harman 2008, Leboeuf 2002, DoD 
1999, GAO, 1998, Rayson 2000; Sharp 1980).  Many national reports on this concern (NRC 2006, 
GAO 1998, IOM 1998, GAO 1996) indicate that the ability to meet the APFT standards may not 
adequately measure one’s physical capability to conduct critical military tasks, much less ensure 
military physical readiness in critical land combat operations.  In addition, the DoD and Services 
have received increasing pressure to ensure scientifically defensible physical testing standards, in 
particular for military occupational specialties (MOS) which have previously excluded women 
(HQDA 2013; NRC 2006; GAO 1998; NATO 1997, DOD 1995).   
 
The U.S. Army has evaluated potential new physical tests over the last decade and a 2002 seven-
event APRT was proposed though not implemented (U.S. Army Center for Health Promotion and 
Preventive Medicine (USACHPPM), 2002).  Most recently, a 2012 five-event APRT was proposed.  
This proposed 2012 APRT included a 60-yard shuttle run, 1-minute (min) rower, standing long 
jump, 1-min push-up with no rest allowed and a 2-mile run for time.  A separate “Army Combat 
Readiness Test” (ACRT) was also conceptually proposed as a gender-neutral obstacle course field 
test for assessing task-related physical capability prior to combat deployments.  The TRADOC 
conducted two pilot test evaluations of the APRT and ACRT on samples of TRADOC and U.S. 
Army Forces Command (FORSCOM) Soldiers.  The Injury Prevention Program, USAPHC analyzed 
TRADOC data from these pilot tests to compare the performance of men and women on each of 
the test events and to evaluate the correlation of the test events to the three events comprising the 
current APFT.  In August 2012, the Army Chief of Staff (CSA) suspended plans to implement the 
proposed APRT and ACRT on 1 October 2012 after SME evaluations indicated that the new tests 
had not been validated.  The use of the 2012 APRT as a replacement of the APFT was considered 
premature.  The CSA directed the execution of a more comprehensive scientific study of physical 
assessments to identify test events that would “more accurately predict Soldier performance of 
Warrior Task and Battle Drills.”  The study was also to provide a determination for the “threshold for 
success… for all Soldiers, independent of age or gender” (HQDA 2012a). 
 
Many of USAPHC activities in 2013 were in support of the Soldier Baseline Physical Readiness 
Requirements Study (HQDA 2012a, HQDA 2012b, HQDA 2013).  The USAPHC conducted these 
efforts in collaboration with TRADOC (including the TRADOC Initial Military Training-Center of 
Excellence (IMT-CoE), the U.S. Army Physical Fitness School (USAPFS), and the TRADOC 
Analyses Center (TRAC)) and SMEs from USARIEM, USUHS, and U.S. Military Academy (West 
Point).  The study design established by TRADOC included five phases.  The primary 2013 
USAPHC activities included a Phase 1 systematic review of the scientific literature and technical 
and field support for aspects of Phase 2 (task even identification and selection).  Phases 3-5 will 
involve efforts to evaluate specific tests and ultimately recommend to the VCSA a battery of 
physical assessments that  a) encourages Soldiers to maintain health-related fitness and b) is 
associated with successful performance of the most physically demanding WTBDs.   
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5 Review of impacts and validity of 2012 APRT events, February- August 2012 
   

5.1  Scope  
 

Early in 2012, the USAPHC was requested to participate in discussions and provide input to the 
potential injury related impacts of proposed 2012 APRT and ACRT events.  In August 2012, a video 
teleconference (VTC) organized by Army headquarters described responses of other SME reviews 
of the APRT.  At that time, the USAPHC was made aware of plans to retain the existing APFT 
pending future tasks pertaining to a comprehensive physical requirements study.   
 

5.2  Results  
 
Appendix C contains the February 2012 USAPHC Talking Points and White Paper summarizing an 
assessment of injury concerns associated with various proposed events that had be suggested by 
the VCSA in media interview, including a 4-mile run and a 12-mile road march.  In addition to citing 
increases in injuries with these events, USAPHC recommended that new tests should measure 
recognized components of health and operational fitness, be safe and easy to administer, and that 
training for the tests should enhance health-related fitness and minimize injury risk.  A tiered 
approach for assessment of a base level of fitness and additional assessments according to 
occupational specialty and common military tasks was recommended. 
 
Appendix D provides the USAPHC Executive Summary of the VTC held on August 2012.  The 
discussion from the VTC was the prelude to the formal All Army Activities (ALARACT) 232/2012:  
Retention of the Army Physical Fitness Test and initiation of Baseline Soldier Physical Readiness 
Study (HQDA, 2012).  This ALARACT formally cited the Baseline Soldier Physical Readiness 
Requirements study initiative and identified TRADOC as the lead.  
 
Appendix E contains the external SME reviews of the validity of the proposed APRT and ACRT. 
The USAPHC was provided these reviews to help focus early discussions with the Study 
collaborators (i.e., TRADOC IMT-CoE, USARIEM, USUHS, USAPFS, and USMA).  While the 
responses and recommendations were quite varied, there was general consensus that the 
proposed 2012 APRT could not be considered a ‘validated’ test and therefore was not considered 
an appropriate replacement to the existing APFT.  While some concerns about the appropriateness 
or fairness of the proposed 2012 APRT could be equally stated about the current APFT, the SMEs 
recommended a more thorough, systematic, and scientific study that would culminate in 
recommending a validated battery of physical assessments that would encourage health related 
fitness and be associated with successful performance of physically demanding WTBDs. 
 

6 Gender Analyses of APFT and APRT events, September - October 2012 
   

6.1  Scope  

 

The TRADOC IMT-CoE organized an initial planning conference at Fort Eustis in October 2012.   
For its role, the USAPHC had conducted epidemiological analyses of existing data sets that 
included male and female scores for APFT events as well as proposed APRT events for gender 
comparison.  
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6.2  Results  
 
Appendix F and G provide the USAPHC analyses that were prepared for discussion at TRADOC’s 
October 2012 initial planning conference.  These analyses demonstrate the proportional differences 
of males and females that would pass the events in the current APFT and proposed APRT/ACRT 
using a “gender-neutral standard” with a 10% fail rate applied to the overall male and female scores 
combined.  The 10% fail rate is similar to the existing 8% thresholds that were used to establish the 
score standards for the current APFT (GAO 1998).  For the existing APFT pushup and 2 mile run 
events, a much higher percentage of females than -males who would fail.  The sit ups, however, do 
not present a gender difference.  Though more substantial gender differences are seen with the 
pilot APRT long jump and pull-up events, the gender impact is much lower for other proposed 
APRT events (e.g. rower, shuttle and 1/2-mile run (~800 yards)).  This analysis demonstrates 
issues that will need to be considered when evaluating potential fitness assessments for the APRT 
if standards are to be gender-neutral.  Certain events may be considered ‘unfair’ if they are not 
made gender specific.  Other events, such as sit ups, rower, or short runs (shuttle, 1/2 mile) may be 
more “gender-neutral.” 
 
Appendix H contains the USAPHC EXSUM and briefing presented by the TRADOC lead at the 
initial planning conference.   This presentation describes the overall context and planned goals of 
the Soldier Baseline Physical Readiness Requirements Study.  
 

7 Systematic Review, November 2012 - June 2013 
   

7.1  Scope  
 

The TRADOC-lead presented the Baseline Soldier Physical Requirements Study concept brief to 
the CSA on 27 Nov 2012 (See Appendix I).  The first phase of the study included a systematic 
review which was to be completed within 6 months after the initial study plan was approved.  The 
systematic review was to be conducted by the USAPHC, with support from the USUHS.  The 
purpose of the Systematic Review was to conduct a thorough review of the scientific and military 
literature to summarize the current state of the science as it pertains to the relationship(s) between 
performance of military tasks, physical fitness tests, and injuries.  The review was also to include 
assessment of the differential effects of age and gender on these associations.  The USAPHC was 
assigned lead for conducting the systematic review.  Because the subject area of review was so 
broad, it was subdivided into four focused areas, each area being assigned to a team of SMEs at 
USAPHC and USUHS (see Table 2).  A complete Systematic review, conducted in line with current 
scientific guidelines (Moher 2009, IOM 2011), would require well over a year of dedicated time and 
substantial resources from USAPHC and USUHS.  Because the TRADOC timelines were 
constrained, an expedited review process was negotiated in order to provide interim findings to the 
TRADOC study team by June 2013.  USAPHC and USUHS required additional time to complete 
the full systematic review and report the findings in a formal report and/or peer reviewed 
publication.  The systematic review plan was finalized and approved in December 2012.  The 
USAPHC was to provide a final briefing by June-July 2013. 
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Table 2.  Systematic Review Subject Areas 
Systematic Review Subject Areas  Assigned Personnel 

1 Lab and Field Tests to Assess Physical Fitness 
Tyson Grier, Morgan Anderson, Tim Bushman 
(USAPHC) 

2 
Comparison of Physical Fitness Tests to Job 
Task Performance 

MAJ  DeGroot and Veronique Hauschild 
(USAPHC) 

3 Association of Task Performance and Injury Keith Hauret and Elizabeth Clearfield  (USAPHC) 

4 
Association of Components of Physical Fitness 
and Injury 

Dr. Dianna Purvis, Dr. Pete Lisman, Dr. Sarah 
Delamotte, and Ms. Kaitlin Murphy (USUHS) 

 
 

7.2  Method  
 
The Systematic Review process was patterned after the PRISMA guidelines (Moher 2009; IOM 
2011; Hemingway 2009) with scientifically supported adjustments for rapid reviews (Ganaan 2010).  
The databases used included:  PubMed

®
, selected portions of EBSCOhost

®
 (Academic Search 

Premier), Cochrane Methodology Register, MEDLINE
®
 Biomedical Reference Collection, 

Comprehensive Nursing & Allied Health Collection, SportDiscus & SportDiscus Full text; CINAHL
®
 

& CINAHL Full Text, EMBASE
®
, and DTICEMBASE proved to be relatively difficult to apply search 

criteria but useful for specific article look-ups; it was also not completely accessible for free 
government access so was considered of limited additional benefit to this review. (PubMed is a 
registered trademark of the U.S. National Library of Medicine.) (EBSCOhost

®
 is a registered 

trademark of EBSCO Publishing) (MEDLINE
®
 is a registered trademark of the U.S. National Library 

of Medicine) (CINAHL
®
 is a registered trademark of EBSCO Publishing) (EMBASE

®
 is a registered 

trademark of Elsevier B.V.)  Each subject area required determination on uniquely pertinent search 
terms but all areas used the following inclusion and exclusion criteria:     

 

 Document type.  Included were citable studies from military and non-military national and 
international sources; not included are editorials, presentations or abstracts, drafts or works-in-
progress, or restricted or classified materials. 
 

 Dates.  Sources dated after 1970 up to the present 2013. 
 

 Language.  Only English language citations were used due to time and translation resource 
limitations. 
 

 Population characteristics.  Only human studies on healthy adults (> 18 < 65 years) were 
included.  Studies on children, infants, elderly, or disabled/ill persons were excluded, as were 
animal, in vivo, or theoretical biomechanical or engineering studies.  
 

 Military Relevance.  Because the literature review included a variety of studies of 
occupational populations (e.g., firefighters police, athletes, and other occupations), it was critical 
provide a construct determining what might be relevant to the military and especially the physical 
demands of Army Soldiers.  A preliminary review of selected military-focus documents (e.g., 
NATO 2009; DA 2009) was used to identify types of common and relevant military physical tasks.  
Appendix J summarizes the findings of the preliminary review that served as a basis for 
determining inclusion and exclusion of articles during the systematic review process.   
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7.3  Results 
 
Figure 1 demonstrates the breadth of the systematic review process.  From over 57,000 articles 
and reports initially identified as potentially relevant at the start of the review, less than 400 (for all 
four subject areas) were determined to provide the specific kind of quantified correlation data 
necessary for the epidemiological evaluations of pertinent associations.  Appendix K provides the 
AIPH IPP and USUHS interim findings of the systemic review efforts as of June 2013 which were 
provided to TRADOC in a July 2013 briefing. 
 
 

 
* These numbers include all four subject areas combined 

 
Figure 1.  Results* of Systematic Review to Identify Pertinent Studies  
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8 Identifying Key Warrior Tasks and Battle Drills, May – August 2013 

 
8.1  Scope 
 
During the 3

rd
 QTR FY2013, the AIPH IPP team supported the following initiatives associated with 

the assessment of physically demanding WTBDs that are required of Soldiers, and design of field 
events to simulate these WTBDs.  

 

8.2  External SME Panel Discussion on Military Tasks and Fitness Tests  
 

On April 18-19 2013, USAPHC SMEs participated in the national Strength and Condition 
Associations Blue Ribbon Panel on Military Physical Readiness:  Military Performance Testing.  
The panel members ranked common military tasks and then rated the relevance of each of the 
health-related fitness components required to perform each task.  The panel members then broke 
into groups to identify and rank a list of field expedient tests that could be used to measure Soldiers’ 
abilities to perform these tasks.  A summary of the results of the rankings are provide in Appendix 
L.   

 
8.3  Deconstruction of WTBDs  
 

In May 2013, USAPHC personnel participated in a workshop with the other study’s SME 
collaborators to deconstruct the most physically demanding WTBD into sub-tasks and then identify 
the components of physical fitness required to perform these sub-tasks.  A presentation (Appendix 
M) from this workshop provides descriptions of the various tasks of interest.  
 

8.4  Focus Groups to Identify Key Physical Requirements and WTBDs 
 
Focus groups of TRADOC Soldiers were organized by the TRADOC study lead (IMT-CoE) at three 
locations (Fort Leonard Wood, Fort Benning, and Fort Jackson) in May - July 2013.  The purpose 
was to further support the findings of the May workshop (per Section 8.3) with additional insights 
from the field about conditions under which WTBDs are conducted and what baseline standards 
that every Soldier, regardless of gender or MOS, should be able to meet without special skills or 
training.  The sessions were confidential and only basic demographic information about the 
participants was obtained.  Each focus group began with a discussion lead by IMT-CoE staff on 
problems with the current APFT and the need to connect physical fitness testing with WTBDs.  
USAPHC provided personnel to facilitate, record answers to questions, and prepare summaries of 
the sessions.  Appendix N provides a summary of the focus groups results and an example of the 
questions and responses received (from Fort Jackson, July 2013).  

 
8.5  Selection of Field Simulation Events to Represent WTBD 
 
The previous efforts culminated in the selection of field events that simulated the most physical 
demanding WTBD yet were feasible for testing large numbers of Soldiers in a standardized field 
setting.  TRADOC’s August 2013 in progress review (IPR) presentation (Appendix O) describes the 
basis for recommended field test events.  These field simulations were first evaluated during a pilot 
field site visit at Fort Jackson later that month on 21-30 August 2013.  The USAPHC supported this 
pilot test with a representative from both the Injury Prevention Program and the Ergonomics 
Program.  Based on observations at Fort Jackson, some modifications to the field events were 
made prior to the official field study planned for Fort Carson, CO.     
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9 Fort Carson Investigative Field Study - September 16-26, 2013 
   

9.1  Scope  
 
The TRADOC field study at Fort Carson was designed to evaluate the feasibility of conducting the 
field simulations of the physically demanding WTBDs and common military tasks that were pilot-
tested at Fort Jackson.  The Army Human Research Protection Office (AHRPO) did an expedited 
review of, and approved, the study plan (see Appendix P).  Relevant for this review, the study was 
operationally-directed, Soldier participation was voluntary, and personally identifiable information 
was not used to identify participants.  To evaluate Soldier performance on the task simulations, an 
obstacle-type course was constructed.  Stations on the course simulated 4 military tasks that were 
represented by 11 individual events.  Table 3 describes the selected military tasks and the Fort 
Carson field events used to simulate those tasks.  Appendix Q provides a detailed description of the 
field events and equipment loads.  
 
 

Table 3.  Fort Carson Tasks and Associated Individual Events  
 Task Name Basis for Task Field events to simulate  

( see Appendix Q for details) 

Prepare Fighting  Position  Common Soldier Task 
a
 Bucket Fill 

Sandbag Stack 

Move Over Under ( around) 
and Through ( “MOUT”) 

Elements of Key Warrior tasks 
(“Move” and  “Survive”) 

Crawl and Ruck Sack move 
Balance Beam  
High Walls (wall gauntlet) 

Perform  Combatives  Elements of Key Warrior tasks 
b
 

(“Move” and Survive”;  
Elements of Battle Drills (e.g., 
“react to contact”, “react to indirect 
fire”) 

c
 

Tire Flip 
Skedko Pull 
Sandbag Toss 
Trashcan Spin 

Casualty Evacuation Battle Drills (e.g., “perform combat 
casualty care”) 

b
 

Extricate Casualty 
Casualty Drag  

a  
 DA, 2011 

b  
 See Appendix O 

 
 
Two hundred and seventy Soldiers (15% female) volunteered to participate.  Volunteers were 
tested in six groups (three groups each for 2 weeks).  All volunteers were given an opportunity to 
familiarize themselves with individual events on the day prior to the official start of the test study.  
For the test study, Soldiers times for tasks and events were measured on 3 consecutive days.  On 
test Day 1, Soldiers wore only the basic Army Combat Uniform (ACU), and were first timed for each 
individual event completed in random order.  Time to rest was allowed between events and no 
overall course time was measured.  Next, Soldiers went through the tasks and events in the 
established sequence of the obstacle course.  Time to rest was allowed between events and no 
overall course time was measured.  On Day 2 and Day 3, Soldiers were timed as they executed 
each event sequentially through the course.  On Day 2, they wore the ACU and additional fighting 
gear (“Fighting Load”) to perform the tasks.  On Day 3, they also completed a 10-kilometer (km)  
(6.2 mile) road march wearing their sustainment load, and then completed the series of field events 
wearing their Fighting Load.  Each day as Soldiers finished the course, a study team member 
asked each Soldier to identify the three most physically demanding events and recorded these 
responses for later analysis.  On Day 3, Soldiers completed a brief survey regarding their 
experience in performing the simulated WTBDs.  
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The USAPHC provided on-site personnel to assist with daily data collection and entered all data 
into databases for analyses.  The data collected included gender, body weight, height, and self-
reported AFPT scores, daily times for Soldiers to complete each of the events/tasks, overall times 
to complete the course, Soldiers’ daily responses about the most physically demanding events, and 
the survey responses from Day 3.  The data analysis by the AIPH IPP team included a summary of 
Soldiers rankings of the most physically demanding events and tasks, and an examination of the 
correlations among the different field events, correlations of Soldier APFT performance and the field 
events, and correlations of the road march timed performance and the field events. 
 

9.2  Ranked Scoring of Difficult Tasks  
 
After completing the sequential events and tasks each day, Soldiers were asked to rank the three 
most physically demanding events for that day.  Some Soldiers listed only one or two events, rather 
than three, on a given day.  Therefore, the top ranked event for each day was considered most 
informative.  Rankings for all groups over the 2 weeks were tallied together and percentages of 
ranks for individual events, as well as composite (task) events, were calculated for each of the 3 
test days.  These percentages provide a basic descriptive assessment of Soldiers’ perceptions of 
these tasks.  Anecdotal comments were documented to provide additional insights as to difficulty of 
performing the various events.  Table 4 summarizes results of the composite and individual events 
and comments.  Appendix R includes the detailed daily rankings of perceived most difficult tasks.    

 

 The Perform Combatives task was consistently identified as the most difficult and physically 
demanding.   This task was comprised of four individual events of which the Skedco Pull was 
consistently identified as the most physically difficult.  The next most difficult ranked task was the 
Casualty Evacuation, which was represented primarily by the Casualty Drag event.  The Skedco 
Pull and Casualty Drag both measured a Soldier’s physical capability to drag an injured Soldier 
some distance, and thus may be considered duplicative test events. 
 

 While trends in ranked scores were similar each day, some notable changes occurred:   
 
o The Prepare Fighting Position task (specifically the Sandbag Stack event) was ranked as 

most difficult by 35% of Soldiers on Day 3 after the Road March, as compared to only 15% and 
20% on Days 1 and 2. 

 
o Soldiers reported all events seemed less difficult by Day 3 despite overall fatigue.  From 

day to day, there may have been a task familiarization effect, since many Soldiers specifically 
stated that previously difficult events such as Skedco Pull, Trashcan Spin, and Casualty Drag 
actually seemed easier by Day 3 due to their familiarization with the task.   
 

 Across tasks, fatigue was not always the reason given for “difficulty.”   
 
o More problematic were environmental conditions (e.g., on Day 1 wet sand made the sand 

bags heavier; wet ground made it difficult to get good footing for the Skedco Pull, and Trashcan 
Spin; and equipment hindrance.  Specifically, the body armor and ammo pouch worn on chest 
was in the way during Sandbag Stack of the Prepare Fighting Position Task, and was also in the 
way for shorter persons during the High Walls/Wall Gauntlet of the MOUT task.  For some 
Soldiers, the slung weapon was in way especially for certain events such as Trashcan Spin. 

 
o On the other hand, some of same factors were noted as reasons that certain tasks/events 

became easier.  For example, some Soldiers indicated the Low/HighCrawl, Skedco Pull, and 
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Trashcan Spin were easier on wet ground.  Some Soldiers with shorter stature noted that addition 
of the fighting load made Skedco Pull seem easier.   

 
o On Day 3, some Soldiers noted that the Road March was difficult due to blisters and 

discomfort from the boots.   
 
o Finally, while rankings from females were not gathered separately for analyses, anecdotally 

it appeared that concerns cited by some women were due more to their shorter/smaller stature 
(height and weight).  Some of the same concerns were reported by shorter men.  Taller/larger 
women did not have the same problems.  Thus, the equipment issue described above appears to 
be more of a problem for ‘shorter Soldiers’ as opposed to being gender-specific.  Other specific 
anecdotal comments are at the end of Table 4. 

 
 

Table 4.  Top Ranked Most Physically Difficult Field Events 

Soldier Tasks
a-c 

and Associated Events 
Day  1 

ACU Only 
Day  2 

Fighting Load 

Day  3 
Fighting Load, After 
6.2 mile Road March 

Prepare Fighting Position 
a
 15% 20% 35% 

Bucket Fill 3% 2% 4% 

Sandbag Stack  12% 18% 30% 

Move Over–Under- Around- Through (Move O-
U-A-T) 

b
 6% 19% 14% 

Crawl and Rucksack Move  1% 4% 3% 

Balance Beam  0% 0% 0% 

High walls (wall gauntlet) 5% 15% 11% 

Perform Combatives 
b, c

 56% 46% 51% 

Tire Flip 8% 13% 13% 

Skedko Pull 31% 23% 33% 

Sandbag Throw 4% 2% 1% 

Trash Can Spin 12% 9% 4% 

Casualty Evacuation 23% 15% 20% 

Casulty Drag (mannequin) 23% 15% 20% 

Ruck March*     15% 

NOTES: a-c
 are bolded as they represent the tasks, while non-bolded are associated events                                                                     

  

a  
Specified as a “Common Soldier Task”, Soldier Training Publication (STP) 21-1-SMCT Soldiers Manual of Common Tasks (May 2011)

 

b 
Represent elements of  key “Warrior Tasks” [e.g., ‘Move’(perform individual movement technique), ‘Survive’(react to man-to-man contact)] 

c 
Represent elements of  “Battle Drills” (e.g., ‘react to contact’, ‘perform combat casualty care’, ‘react to indirect fire’,) 

Anecdotal Soldier comments regarding compliant/concerns for various events:  
Bucket Fill:  Too many buckets  to fill (too long of an event);  wet sand made it much more difficult;  event was very hard on back 

Sandbag stack: Too many bags to fill (too long of an event);  equipment (ammo pouch) was in way of lifting (especially noted by 
shorter persons); sand bags much heavier when wet 

Ruck sack move: least difficult (physically demanding) event, but crawling on wet ground  (grass and dirt) was easier than when 
ground was dry;  event was more difficult  with gear, after road march with tired legs;  equipment (ammo pouch) got in the way  

Balance beam:  Not difficult, but some commented that this was NOT the correct technique for carrying the M249 SAW. 

Tire flip:  Event became easier with improved technique by Day 3; but lower extremity fatigue after the road march was a factor; 
caused pain in the back for some Soldiers. 
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Skedco Pull:  Majority felt this was most the physically demanding event, but it was easier for many  when grass was wet, even 
though bags inside were heavier when wet; some persons (shorter, lower weight)  indicated the event was easier when wearing more 
gear (Fighting Load) and more so by Day 3 (due to load and technique) 

Trash can spin:  Can was heavier when wet; many said it was much easier by the last day (sand was drier, but also they had learned 
‘technique’);  several felt that trash can rotation event  was a strange, poorly  designed  ‘test’ and was hard on the back. 

Casualty Drag:  Many considered this to be more physically demanding than the Skedco Pull , but noted it may seem especially hard 
because this event was at very end of course; slippery ground made it harder to get footing; many said the event was easier on last 
day (technique/more practiced) 

Road March:  Not intended to be a ranked event, as only on Day 3, but some said it was the hardest event that day – not necessarily 
“physically demanding”  but physically difficult e.g., blisters were a common reason (from boots and weight); some stated they thought 
10 km was too long distance. 

 
 

9.3  Correlation Analyses  
 
Obstacle course times were collected individually for each event on the first day and as continuous 
time stamps on the second and third days of the study.  The continuous times were broken into 
individual event times by taking the difference between consecutive events.  All event times were 
converted into fractions of minutes.  Additional Soldier data were collected by study staff (i.e., 
height, weight, and self-reported most recent APFT results.  Body mass index (BMI) was calculated 
as a Soldier’s weight in kilograms divided by the Soldier’s height in meters squared.  SPSS version 
19 (IBM) was used to calculate Pearson correlation coefficients for the variables of interest.  
Bivariate correlation tables with a two-sided test of statistical significance were constructed.  
Though it is recognized that various limitations in study design prevent substantial conclusions to 
be drawn from the data collected, Pearson correlation matrices were prepared for the following 
three types of data correlations:   
  

 Correlation of the individual events and tasks (measured as “time to complete events/tasks”) 
and physical variables (weight, height, BMI and self-reported APFT scores).  Correlation matrices 
were prepared separately for female and male Soldiers, for each day.  
 

 Correlation within the individual events and tasks (measured as “time to complete 
event/task”).  Matrices were prepared using all available data and not separated by gender. 

 

 Road March (only conducted on Day 3) as correlated to the physical variables and APFT 
scores, and other field events and tasks 

 
Appendix S includes the correlation matrices of the resulting correlation values.  Though limited 
interpretation of the correlations can be drawn, general observations and conclusions are presented 
below.  To summarize data, statistically significant Pearson correlation (r) values greater than 0.4 
(for positive correlations) and less than -0.4 (for negative correlations) were considered noteworthy.  
This criterion was selected due to the expected variation and confounding in these types of 
associations.  Correlation values above 0.4 or below -0.4 were grouped in categories of Very high 
(≥0.7 or ≤-0.7); High (≥0.5 to < 0.7 or ≤-0.5 ≥-0.7); and Moderate (≥ 0.4 to 0.5 (≥ -0.4  to ≤ – <0.5) 
for general ranking and discussion purposes.   
 

9.3.1 Task and Event Correlations to Soldiers’ Physical Variables 
 

Table 5 provides a summary of the correlations presented in Appendix S, Tables S1-S6. 
 

 For females, height and weight had the strongest correlation to all tasks except for the 
MOUT.  Specific events such as the Sandbag Stack and Skedco Pull were highly correlated with 
height and weight in a negative relationship: as height and weight decreased, time to complete 
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these events increased.  BMI had lower correlations to both tasks and events.  APFT variables 
had low correlations to all tasks, with some moderate correlation between Sit Ups and the Tire 
Flip and Casualty Drag events. 
 

 For males, no physical variables (weight, height, BMI, or APFT event/scores) had any 
noteworthy correlations with any events or Tasks (all r values were Low, <0.4 or >-0.4 
 
 

Table 5.  Summary of Task and Event Correlations to Soldiers’ Physical Variables 

  

FEMALES Weight  High correlation with Prepare Fighting Position task time for Day 1 
      and 2, and Moderate for Day 3 (Fighting Load after Road  
     March).   
High correlation with Sandbag Stack event (part of the Prepare  
      Fighting Position Task) for Days 2 and 3, and Moderate for Day 1. 
Moderate correlation of Perform Combatives Task on 
      Day 1 in ACU; Low correlation for this task for  
      Days 2-3 when in Fighting Load.  However,  there was a  
High correlation with the Skedko Pull on all 3 days. 
Moderate correlation with Casualty Evacuation Task on Day 3, 
      Low on Days 2 and 3. 
Low and non-statistically significant correlation to MOUT task on all days. 

Height  Moderate correlation with Prepare Fighting Position task  
          for all days 
Within this task, high correlation to Sandbag Stack event for  
        all days  
High correlation of Perform Combatives Task on 
        Day 1 only, Moderate on Day 3; Low on Day 2.    
High correlation for Skedko Pull event time on Days 1 and 3, 
       Moderate on Day 2. 
High correlation to Casualty Evacuation Task on Day 1,  
     Moderate on Days 2 and 3.  Moderate correlation due to 
      Extraction event and not Drag. 

BMI Moderate correlation with time to complete Prepare Fighting Position task. 
Low correlation with all other Tasks and individual events.   

APFT  Low correlation to all Tasks on all days. 
Moderate correlation to Tire Flip and Casualty Drag  
     events on Day 3 (Fight Load with Road March); 
Low correlation to all other individual events, and none of these correlations 
were statistically significant* 

Sit Ups Low Correlation to all tasks; none were statistically significant 
Moderate correlation with Tire Flip and Casualty Drag  
     events on Day 3 (Fight Load with Road March); 
Low correlation to all other individual events except for a moderate positive 
correlation between number of sit-up reps and the amount of time it took for a 
Soldier to reach the vehicle door where the casualty dummy was positioned. 

Push ups All correlations were Low and not statistically significant, except for a 
moderate negative correlation between push-up score and balance beam 
time on Day 2. 

Run All correlations were Low, except for Moderate negative correlation between 
APFT Run Time and time to complete the Casualty Drag event on Day 3. 
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Table 5.  Summary of Task and Event Correlations to Soldiers’ Physical Variables 

(continued) 

Notes: 
(-) Correlations are negative (e.g., higher weight/height/BMI/ Scores/Reps= less time in Task or event) 

* One event included in analyses was referred to as the “vehicle door”  as part of Casualty Evacuation; all correlations were Low 
for this event except with Female sit up reps – which is a moderate positive correlations.  Since it is not clear that the same 
activity was timed for this event for all days it is not considered a key event or finding 

 
 

9.3.2  Task to Task and Individual Event Correlations 
 
Table 6 provides a summary of the correlations presented in Appendix S, Tables S7-S10. 

 

 On Day 3, the strength of correlation between all Tasks is High to Very High. 
 

 MOUT had no noteworthy correlation to any other tasks on Day 1; however, the highest task-
to-task correlations are between MOUT and Performing Combative Tasks on Day 2 and Day 3.   

 

 Of all individual events, the Sandbag Stack, which was part of the Prepare Fight Position 
task, had the strongest overall correlation to all tasks.  This was particularly notable on the day 
Soldiers complete the obstacle course in their Fighting Load (Day 2): the correlations of this event 
to other tasks are High or Very High.   

 

 The Skedco Pull was the next most highly correlated individual event (each day) to other 
tasks, followed by Casualty Drag.  These events tend to have High to Very High correlations to 
each other as well as several other events. 

 
9.3.3  Road March Correlations to Physical Variables, Tasks, and Events 
 
The full correlation matrix is for Road March correlations are presented in Appendix S, Tables S11 
and S12. 

 

 Taking into account male and female Soldiers together, time to complete the 10-km Road 
March was highly correlated with Soldier’s height, weight or BMI. 
 

 The only noteworthy correlation was between Road March time and the self-reported 2-mile 
run time, and this was a positive low correlation.  Those with faster 2-mile run times also had 
faster Road March times. 

 

 Including the entire cohort in the analysis, Road March time had a low correlation only with 
the Fighting Position task time, in particular, the Sandbag Stack event.  Separating the analysis 
by gender, the correlations between the Road March time and the time to complete these events 
was low (not noteworthy).   

  

MALES 
 

No noteworthy (all Low <0.4 or >-0.4 ) correlation between weight, height, BMI,  or APFT 
related variables or associated Tasks, regardless of ACU/Fighting Load, or prior completion 
of a 10-km Road March. 
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Table 6.  Task to Task Correlation Results 

Day 1/Soldiers Wearing ACU, Events Performed in Random Order 

 

Fight Pos MOUT Combat CasEvac 

Fight Pos 1 0.32 0.60 0.50 

MOUT   1 0.39 .31 

Combat     1 0.66 

CasEvac       1 

Day 1/Soldiers Wearing ACU, Events Performed in Sequence  

  Fight Pos MOUT Combat CasEvac 

Fight Pos 1 0.22 0.66 0.68 

MOUT   1 0.43 0.66 

Combat     1 0.59 

CasEvac       1 

Day 2/Soldiers Wearing Fighting Load, Events Performed in Sequence  

  Fight Pos MOUT Combat CasEvac 

Fight Pos 1 0.72 0.73 0.68 

MOUT   1 0.82 0.66 

Combat     1 0.63 

CasEvac       1 

Day 3/Soldiers Wearing Fighting Load, Events Performed in Sequence  After 10-km 
Road March 

  Fight Pos MOUT Combat CasEvac 

Fight Pos 1 0.708 0.69 0.619 

MOUT   1 0.75 0.659 

Combat     1 .723 

CasEvac       1 
Legend: 
Fight Pos= Prepare Fighting Position 
Combat = Perform Combatives 
CasEvac = Casualty Evacuation 
 
NOTE:  Correlations greater than 0.4 (for positive correlations) and less than -0.4 (for negative 
correlations) were considered noteworthy and are bolded.  Correlations were grouped in categories of 
Very high (≥0.7 or ≤-0.7); High (≥0.5 to < 0.7 or ≤-0.5 ≥-0.7); and Moderate (≥ 0.4 to 0.5 (≥ -0.4 to ≤ – 
<0.5).  Darker shading indicated strongest correlations.   The changes in strength of these correlations 
should not be overly interpreted.  This data merely demonstrates some consistent correlations between 
certain tasks over days.  The significance in changes in correlation strength may not be significant or 
could be due to a variety of factors (e.g., learning technique, equipment, fatigue, changes in motivation) 
that were not measured here.   
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9.3.4  Conclusions From Correlation Data 
 
Pearson correlation coefficients tell us if there is a linear relationship between two variables; in this 
study we looked at both 1) the relationship between time to complete events/tasks and Soldier 
variables such as height, weight, BMI and fitness variables and 2) the relationship between time to 
complete one event/task with the time to complete all other events/tasks.  
 
The first set of correlations gives us insight on how Soldiers with different body types and fitness 
levels performed on this obstacle course, and how they potentially would perform, in terms of time 
to completion, on a future APRT that incorporated some of these events.  For men, none of the 
body or fitness characteristics had notable correlations with time to complete the various events 
and task, and for women, height and weight had negative correlations events.  For the women in 
this study, those who were shorter and those who were heavier generally took a longer time to 
complete events and tasks.   
 
The second set of correlations of each task and event with each other task and event provides 
information about how similar or dissimilar the times were to complete the events.  A high 
correlation indicates that for the Soldiers in the study, the time to complete one event was similar to 
the time to complete another event.  Combining these correlation coefficients with anecdotal 
evidence (e.g., from the Soldiers rankings and comments described in Section 9.2), it may follow 
that tasks or events that are highly correlated may have incorporated similar physical skills or 
exertion.  However, it should be noted that if for one event a Soldier was working hard for 4 minutes 
and another event that Soldier rested for 3 minutes and worked for 1 minute, a high correlation 
would still be noted.  Quantified data was not collected to ascertain this level of individual variation. 
 
We saw changes in the correlations of certain tasks (in particular, the MOUT task) from Day 1, 
when the Soldier wore only ACUs to Day 2 and 3, in that correlation coefficients were notably 
higher on Day 2 and 3.  While the reason for this change could be related to or influenced by 
several possible factors (e.g., learning technique, fatigue, motivation, and/or equipment), this 
correlation analyses cannot be used to provide a reason for this change, as we did not collect data 
on learning technique, motivation, or effect of the equipment.  Fatigue data was collected in the 
form of asking the Soldier their rated perceived exertion, but these data were not incorporated into 
the correlation analysis.   

 

10 Discussion and Next Steps 

  
This PHR is intended to serve as a foundation reference for future USAPHC, TRADOC, and Army 
efforts to establish a new Army physical readiness test.  The information provides an understanding 
that though the existing AFPT is not a validated test, additional work and documentation is 
necessary to provide clear justification of a new test.  Some of initial findings include: 
 

 The current fail points for the APRT events reflect gender-based standards.  If the cut-off for 
failing the APFT pushup and 2-mile run was not adjusted for gender, a much higher percentage 
of females compared with the percentage of males would fail.  The sit ups do not present this 
gender difference.  The gender impact is much lower for some new proposed events (e.g. rower, 
shuttle and ½-mile run (~800 yards)).  This suggests that use of certain events as a fitness 
standards may be considered ‘unfair’ if they are not made gender specific.  Other events, such as 
sit ups, rower, or short runs (shuttle, ½-mile) may be more “gender-neutral.” 
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 Review of literature, Focus Groups of Soldiers, and SME recommendations has helped to 
identify key common Army-required physical task capabilities most critical to military operations.  
Specific tasks of interest include:  

  
o Moving short distances quickly, with varying amounts of weight or load, and including over 
walls and obstacles.  Load Weight is a key factor as to ability – focus group responses noted 
concerns with slower speeds especially while sprinting, marching, crawling, and climbing over 
obstacles when loads exceeded 35-40 pounds.   
 
o Lifting, lowering, carrying, dragging items (e.g., lifting, carrying, dragging sand bags and 
casualties).  Digging (e.g. sand or dirt to fill and carry sandbags) pertains to the task “Prepare 
Fighting Position” which is still considered a reasonably anticipated task.  To some extent lifting 
weights 25-40 pounds was noted at reasonable expectation by focus groups while  heavier 
weights less likely to be ‘baseline Soldier’ requirements (or could be conducted by more than 
one Soldier). 

 

 Despite study design limitations during the Fort Carson field study, self-reported perceptions 
of the events requiring highest physical demands as well as some correlation data provide some 
useful information regarding these task and associated events or activities:  

 
o Performance of tasks that require lifting, carry, and dragging (of items and casualties) are 
highly correlated to each other.  Several individual events are also correlated to certain tasks 
that they are not a component.  Therefore, a test of physical capability that is correlated to one 
task may be used to represent capability of one or more of the other tasks.  Key task of greatest 
interest from activities in this report include the Sandbag Stack of the Prepare Fighting Position 
task and the Skedco Pull form the Perform Combatives task. 
 
o Self-reported ranking of perceived physical difficulty with tasks and events did support 
some correlation findings.  The Skedco Pull, along with Casualty Drag, was ranked as the most 
physical demanding events of those evaluated.    
 
o For females, height and weight appear to be key differentiating factors to correlations with 
certain tasks and events. There were no noteworthy correlations to any tasks with APFT 
scores.  For males, no noteworthy correlations were noted for any physical variables, or APFT 
scores with tasks and individual field events.  
 
o Though correlations only showed it with females, both shorter men as well as women 
reported notable difficulties with completing the Sand bag Stack once they were wearing 
Fighting Load.  This was described as due to equipment designs (e.g., the ammo pack) which 
hindered movement. 

 

 Consideration should be given to how specific tests may increase training injury risk (for 
example, increasing the 2-mile run to 3 miles, or including a long road march could increase risk 
of lower extremity injuries). 
 

 Some physical fitness tests result in much higher percentages of males passing if scored 
against a single standard. This includes the current 2-mile run and push-ups.  For other tests 
(e.g., sit ups or proposed tests such as rowing or sprints) there appears to be less gender bias. 
 

 While fitness tests have been associated with different aspect of fitness (cardio respiratory 
endurance, muscular strength, muscular endurance), and while certain tasks have been 
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described as been associated with one or more of these fitness components, the association of 
the test to the Army’s current key physical tasks has not been scientifically documented.  Data 
that specifically evaluates this relationship will be published as a result of the ongoing systematic 
review. 

 
The USAPHC AIPH Injury Prevention Program is currently continuing efforts to compete and 
publish supporting reports regarding the results of our systematics reviews.   

 
11 Point of Contact 

 
The Injury Prevention Program is the point of contact for this project, 410-436-4655,  
DSN 584-4655.   
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APPENDIX B  
 

History of U.S. Army Physical Fitness Testing  
 
 

Though the current APFT was established in the 1980s, there were many different tests 
prior that time, and proposals and review for change since then prior the current 2011-
2012 proposed tests.  This Appendix documents slides from a presentation prepared by 
Dr. Whitfield (Chip) East, Department of Physical Education - United States Military 
Academy (West Point).  The Table summarizes the tests identified in his slides. 
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APPENDIX C 
 

USAPHC Talking Point Paper and White Paper 
Changes to the Army Physical Fitness Test, 

29 February 2012 
 
 

An initial review of various potential events and effects on physical performance and 
injuries. 
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APPENDIX D 
 

USAPHC-IPP EXSUM - AUG 2012  
(Initial TRADOC Tasker VTC) 

 
 

UNCLASSIFIED 
EXECUTIVE SUMMARY 

30 Aug 2012 
(U) SUMMARY OF VTC REGARDING REVISED APFT TASKER. (U) (MCHB-IP-DI) Drs Jones and 
Nindl, CPT DeGroot and Mr Hauret and Mr Grier participated in a VTC organized by LTC David DiNenna, 
HQDA DCS G-3/5/7 in order to clarify issues regarding the revised APFT and other taskers. Also in 
attendance from HQDA were SGM Wells and SGM Hank McClellan, who lead the discussion. Mr Mike 
Haith and SGM Taylor from TRADOC and personnel from USARIEM also participated. SGM McClellan 
stressed that there are multiple taskers regarding fitness testing and physical training and that 
communication and transparency, especially with HQDA, is important in light of the issues with the now-
defunct earlier attempt to revise the APFT. Mr Haith expressed his intention to keep TRADOC senior 
leaders appraised as the process to develop a new APFT proceeds, as reflected by the Decision Brief 
dates in the draft EXORD.  The meeting was beneficial for AIPH personnel for situational awareness 
purposes. 

CPT DeGroot/MCHB-IP-DI/( 
APPROVED BY: Dr Bruce Jones 

 
 

UNCLASSIFIED 
 

 



Public Health Report No. 12-01-0614 

 
 

E–1 

APPENDIX E 
 

Reviews by Subject Matter Experts of the 2012 Proposed Army Physical Readiness 
Test (APRT)  

 
March - April 2012 
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DESCRIPTION: 

 

Table E-1.  Army Physical Readiness Test (APRT) as a proposed APFT replacement 

included the following 5 tests: 

1. Test 2. Measure  

3. 60-yard Shuttle Run  4. (agility) 

5. 1 min Rower  6. (muscular endurance) 

7. Standing Long Jump  8. (leg power) 

9. 1 min Push-up  10. (upper body muscular endurance) 

11. 2-mile Run  12. (cardio-respiratory endurance) 

 
 

Army Combat Readiness Test (ACRT) was conceptualized to be a separate gender/age 

free test for readiness (e.g. prior deployment): 
 
 

 
Figure E-1.  Concept for ACRT 
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REVIEW: 
In order to advise Army headquarter decision-makers as to whether to implement the new 
APRT, three groups of subject matter experts (SMEs) were requested by TRADOC to 
evaluate the APRT by answering the following questions.  The responses are provided in the 
following pages of this Appendix: 
 1.  Is the proposed five-event APRT the right test? 

 2.  Are the five events the right events? 

 3.  Do these five events test what we (the Army) want to test? 

 4.  Is the APRT fair (does height, weight, age affect performance)? 

 5.  What scoring system would best ensure fairness?  
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Dr. Todd Crowder and Dr. Whitfield East 

Department of Physical Education - United States Military Academy (West Point)  

 
Purpose:  The purpose of this validation is to provide the CG TRADOC with a level of 
confidence that confirms that the proposed five-event Army Physical Readiness Test (APRT) 
is an appropriate replacement for the current Army Physical Fitness Test (APFT).  
 
Question #1:  Is the proposed five-event APRT the right test?   

To determine if the proposed five-event APRT is the “right test”, we must first establish a 
cross-validation criterion.  We first reviewed the myriad of tests that have been used by the 
Army to assess physical readiness.  We also reviewed the limited number of studies that 
have addressed the physiological demands of combat.  Further, we considered that current 
theater engagements should not dictate the demands of future full spectrum combat 
operations in varying terrains, climates, and diverse theaters of operations.   
 
The logical criterion for a physical readiness assessment is the physiological needs of the 
modern combat Soldier, with a concomitant criterion-referenced measure.  Unfortunately 
there is little or no conclusive research on the physiological demands of combat (i.e., with 
current uniform, IBA and gear).  Therefore, utilizing only a historical perspective with limited 
physiological combat assessment data, it is problematic to determine if this five-event APRT 
is the “right test”.  Without some criterion-referenced basis on which to judge the construct 
validity of the 5-event battery, our response can only be based upon the intuitive face validity 
of the five events.  In order to improve the basis of our analysis, we will utilize the following 
three referent criteria to analyze the five events: (1) the attributes of a “good” fitness test 
items, (2) TRADOC’s initial event stipulations, and (3) our philosophy of physical readiness 
training. 
 
(1) There are five primary attributes of a “good” test event:   

 Validity – events should measure what they purport/intend to measure. Since we 
have no criterion-referenced standard upon which to conduct a construct validation, 
the best we can offer is opinions relative to the face validity of each test event. 

 Reliability – scores must be replicable over “time”.  

 Objectivity – scores must be replicable over “raters”.    

 Discrimination – scores discriminate between levels of performance.   

 Authenticity – events should have some functional connection to combat readiness. 
 
(2) As we understand it, these are the current stipulations for the APRT:   

 Minimal need for “equipment”.   

 Event battery should be administrable in 60-120 minutes. 

 The rater/Soldier ratio should be relatively low. 
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 Events should be administrable in a relatively confined area with close proximity 
between events.  

 
(3) Our underlying physical readiness training (PRT) model is similar to TC 3-22.20.  The 

nexus of our model is “mobility”, which represents the confluence of strength, speed, and 
stamina: 
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 Strength/Force: ability to overcome resistance; strength is a high intensity action. 

 Stamina/Endurance: ability to do sustainable physical work; stamina is low intensity 

action. 

 Speed: ability to move rapidly over a given distance; speed is a high intensity action. 

 
Question #2: Are the five events in the proposed PRT (60-yd shuttle run, 1-min rower, 
standing long jump, 1-min push-up w/no rest and 2-mile run); are these the right events?   
 
Attribute analysis of the five PRT events: 

Event  Assessment 
Face 

Validity 
Reliability Objectivity Discrimination Authentic 

Shuttle 
run 

Agility good good good moderate fair 

Push-ups 
upper-body 
endurance 

good moderate poor good fair 

Rower 
core-body 
endurance 

good moderate fair good moderate 

Long 
jump 

lower body power good moderate moderate moderate fair 

2-mile 
Run 

C-R endurance good good good good moderate 

 
Analysis of the 5-event battery aligned with current APRT stipulations: 

Strength/Force: There are many events that can be used to assess muscular strength.  Most 
strength assessments focus on the upper body (shoulder) and lower body (hips/low back).  
Based upon Stipulations 1 & 4, there are no true strength measures (1RM bench press, 1RM 
back squat, 1RM dead lift) that would be acceptable to the Army.  We, therefore, recommend 
including two functional strength/power/endurance assessments; as a measure of functional 
strength/ endurance in the upper body we recommend the Chin-Up and as a measure of 
functional strength/power in the upper and lower body we recommend the “100-yd Load 
Carry”.  

Mobility 

Strength/Force 

Speed Stamina/Endurance 



Public Health Report No. 12-01-0614 

 
 

E–7 

 
Chin-ups: Have been used on numerous occasions in Army PR tests..  We recommend 
some administrative device (like a cadence) to ensure Soldiers come to full extension.  We 
further recommend an “incline chin-up” option for women to score at the 60-65 point level and 
the awarding of 70 pts for 1 chin-up.  Chin-ups score well on virtually every test attribute: 

 Chin-ups and chin-up bars are ubiquitous throughout the Army. 

 Rater/Soldier ratio is high, but no greater than the current push-up event and is 
mitigated by the minimal administration time, < 1 minute per Soldier. 

 Chin-ups have a relatively high degree of reliability, objectivity, and authenticity. 

 Promotes the strengthening of the upper arm/shoulder and posterior-chain muscles to 
improve shoulder stability and prevent shoulder injuries. 

The only issue is the chin-up test is body mass centric; i.e., big, heavy soldiers (fat or muscle) 
score lower than small, light soldiers. An ancillary benefit to this issue is the chin-up test will 
serve as a forcing function for lowering body fat.    
 
100-yd Load Carry: Soldiers would “carry” (lift/drag) an 80-pound load 100 yards for time.  
Soldier may lift this load in any fashion or drag it 100 yards.   

 100-yd Load Carry simulates an event that has been used in three different Army 
PRTs; the Army Ground Forces Test (1942) – 70-yd “pick-a-back” run, the Physical 
Efficiency Test Battery (1944) – 100-yd “pick-a-back” run, and the Physical 
Achievement Test (1957) - 150-yard man carry. 

 Rater/Soldier ratio is low. 

 Minimal need for equipment (canvas bag, sand, cones, stopwatch). 

 Administration time would average < 1 minute per Soldier. 

 100-yd Load Carry has a relatively high degree of reliability, objectivity, authenticity 
(WTBDs – casualty evac), and discriminates well. 

 100-yd Load Carry provides some equity versus body mass by assessing functional 
strength/force/power in the lower/upper body. 

 
Stamina/Endurance: The two primary stamina/endurance domains are cardio-respiratory 

and muscular:   

 Cardio-respiratory stamina is the ability to accomplish sustainable, low intensity 

work.  Some of the more common field measures are: 

 Runs for distance (1, 1.5, 2, 3, 4 miles) or time (9-min, 12-min, etc.) 

 Road march for distance (3, 6, 9, 12, 15 miles) – generally with load 

 Stationary or road bike (5, 10, 15 miles) 
 
2-mile Run (2MR): We recommend retaining the 2-mile run in the APRT as a measure of 
cardio-respiratory endurance.   

 2MR has been used in the Army since 1975. 

 Rater/Soldier ratio is low. 
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 Minimal need for equipment (flat running surface). 

 Administration time would average < 20 minutes per Soldier. 

 2MR has a relatively high degree of reliability, objectivity, and discriminates 
well. 

 Muscular endurance – Field measures of muscular endurance generally focus on 
the shoulder/upper body, hips/lower body and core body.  Most field-expedient 
events have moderate to poor objectivity (due to the subjective performance 
criteria – i.e., the push-up), making the scores less reliable and therefore less valid.  
Some of the field measure are: 

 Upper body – pushups, pull-ups, dips 

 Core body – sit-ups, crunches, rower, ankles to the bar, heel hook, plank 

 Lower body -  squats/knee bends, squat jumps, burpees/squat thrusts 

Push-up: We do not recommend the inclusion of the push-up due to its poor objectivity and 
isolation/emphasis on anterior-chain muscles, which tends to destabilize the shoulder.   
 
Rower: We recommend retaining the “rower” as a measure of core-body endurance; 
however we recommend adjusting the administration time to two minutes with no rest to 
mitigate objectivity issues and potential for soft tissue injuries (TC 3-22.20 uses the “rower” 
as a warm-up activity and recommends execution at a “slow cadence”). 

 Rower-like tests have used in the Army since 1946. 

 Rater/Soldier ratio is low. 

 Minimal need for equipment (flat surface). 

 Administration time would average < 2 minutes per Soldier.  

 Rower has a relatively high degree of reliability, objectivity, authenticity 
(more functional than sit-ups, crunches, or plank) and discriminates well. 

Mobility: Mobility is generally defined by the six components of skill-related fitness as 
influenced by a Soldiers strength, speed, and stamina: 

 Agility – shuttle run, 5-10-5 Pro agility test 

 Speed – 40, 60, 100 meter sprint 

 Balance – stork stand, balance beam walk 

 Power – vertical jump, standing long jump, box jumps, Margaria-Kalamen 
Power test 

 Flexibility– sit and reach 

 Kinesthesis – spatial awareness of the body during movement 

We can either choose to measure the various sub-components of mobility or develop a more 
authentic, functional test of general mobility. The current APRT proposes two sub-component 
tests: shuttle run - agility/speed, and standing long jump – explosive power.   

Shuttle Run/Long Jump:  We believe authenticity is crucial to the APRT. Therefore, we do 
not recommend including the shuttle run or the long jump based upon their lack of 
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authenticity, low ability to discriminate, and potential administrative time constraints for the 
long jump. 

Mobility (MOB):  We recommend the development of a functional measure of mobility that 
provides a higher degree of discrimination and authenticity.  For over 25 years the Army used 
a mobility run to assess combat readiness: Army Ground Forces Test (1942) – 70-yd zig-zag 
run and Physical Combat Proficiency Test (1961) – dodge, run, and jump.  Listed below is an 
example of a functional mobility test (MOB).  This test incorporates all of the sub-components 
of mobility into a functional 1-shot test.  The MOB has significantly greater authenticity than 
the shuttle run and still meets all Army event stipulations; equipment needs and set-up time 
are minimal and you can test a large number of Soldiers quickly (the test would last < 90 
seconds). The MOB also discriminates well among Soldiers.  

 
 

Summary for Question #2: 

We recommend an alternative 5-event battery to test physical readiness that will measure 

cardio-respiratory stamina, upper-body functional strength, lower-body functional strength, 

core-body endurance, and mobility.  The entire APRT should be completed in ACUs with 

running shoes. The five test events (in order) are: 

1. MOB – as a functional measure of mobility (fundamental and motor skills), Soldiers will 
execute the 90-sec mobility run course 

2. Rower – as a functional measure of core body endurance, Soldiers will execute the 
“rower” as described in TC 3-22.20 for a maximum of 2 minutes not to exceed 100 
repetitions (100 points).  There is no rest position.   

3. 100-yd Load Carry – as a functional test of leg/lower back strength/force, Soldiers will 
“carry” an 80-pound load 100 yards for time.  The load may be lifted to the shoulders 
as in the “Fireman’s carry”, carried in front as in the “basket carry”, or “dragged”. 

4. Chin-ups – as a functional measure of upper body strength/force. Soldiers will 
execute the chin-ups until the Soldier reaches momentary muscular failure.  There is 
no rest position. The Soldier may use any of three grips: palms facing out, palms 
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facing in, or an alternate grip. The Soldier must generally maintain a generally straight 
body position throughout each repetition.  The Soldier may not begin the next 
repetition until he/she has come to a fully-extended hanging position (or is prompted 
by the grader – “up” or a cadence). 

5. 2-mile Run – as a functional measure of stamina.  Soldiers will run at their best 

sustainable speed for two miles. 

 

Question #3: Do these five events test what we (the Army) want to test? 

No - we recommend the five events listed above.  To enhance, we further recommend 

consideration of adding an IBA to each event listed in Question #2 except the chin-ups 

(APRT-2). 

 
Question #4: Do these five events test what we (the Army) want to test? 

No, and to a relatively significant degree, neither does the revised 5-event APRT battery we 

recommended above (although we feel it is more authentic than the currently propose 5-

event APRT battery).  Without stipulations, we recommend the Army consider the five-event 

battery listed below.  We believe if the Army established the physiological needs of the 

modern combat Soldier, these events could be tested and would emerge as measures of 

functional combat readiness. 

1. MOB – as a functional measure of mobility (fundamental and motor skills), Soldiers will 
execute the 90-sec mobility run course 

2. Bench Press (men = 175 lbs, women = 90 lbs.) – as a measure of upper body 
strength/force. Soldiers will execute repetitions at the specified weight to momentary 
muscle failure.   

3. 100-yd Load Carry – as a functional test of leg/lower back strength/force, Soldiers will 
“carry” an 80-pound load 100 yards for time.  The load may be lifted to the shoulders 
as in the “Fireman’s carry”, carried in front as in the “basket carry”, or “dragged”. 

4. Chin and Curl – as a functional measure of upper/core body strength/force, Soldiers 
will execute alternating repetitions of the “chin-up” and the ankles-to-the-bar (or heel 
hook) until the Soldier reaches momentary muscular failure.  There is no rest position, 
palms may face out, in or an alternating grip may be used.   Soldiers must generally 
maintain a straight body position throughout the entire repetition.  The Soldier may not 
begin the next repetition until prompted by the grader – “up”.   

5. 3-mile Run – as a functional measure of endurance/stamina, Soldiers will run at their 
best sustainable speed for three miles. 

Lastly, we recommend all test events (in Question #4) with the exception of the Bench Press 

be taken in ACU’s with running shoes; in addition we recommend the “MOB” be taken in body 

armor.  The bench press test will be taken on a separate day from the “field” events.  The 
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MOB, 100-yd Load Carry, Chin and Curl, and 3-mile Run will be taken sequentially during a 

60-minute testing period. 

 

Question #5: Is the APRT fair? 

Combat requires a variety of physical skills and abilities and there is no way to predict the full 

extent to the level of any engagement; i.e., who/what/when/where a Soldier will come into 

contact with the enemy and/or the physical extent of that contact.  Therefore PRT 

assessments should be sufficiently rigorous to ensure mission success and personal 

safety/survivability.  Combat is pass/fail and the only way to ensure that Soldiers are 

prepared for combat is to establish combat-focused criterion-referenced standards. Clearly 

we must account for physiological differences by age and gender; however this accountability 

should come during the “evaluation” phase, not during the assessment phase.  Combat is not 

fair and when we interject “fairness” into the development of physical readiness assessments 

we jeopardize the overall mission.   

 
Respectfully submitted; 10 April 2012: 
Dr. Whitfield B. East, Professor 
Dr. Todd A. Crowder, Associate Professor 
Department of Physical Education  

United States Military Academy 

EXSUM 
Recommendations:  

Current APRT                        
with stipulations 

Revised APRT                       
with stipulations 

Revised APFT                            
no stipulations 

Strength/Power (lower 
body) 

Standing Long 
Jump 

100-yd Load 
Carry 

100-yd Load 
Carry 

Strength (upper body)     Bench Press 

Endurance/Strength Push-up Chin-up 
Chin-Curl 

Core Endurance Rower Rower 

CR Stamina 2-mile Run 2-mile Run 3-mile Run 

Mobility Shuttle Run MOB MOB 
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Marilyn A. Sharp, M.S., Barry A. Spiering, Ph.D., Bradley J. Warr, MAJ, SP, Ph.D., MPAS  
United States Army Research Institute of Environmental Medicine (USARIEM) 

 
 
Purpose:  
The Director of the Army Physical Readiness Division (PRD) requested input from USARIEM 
personnel regarding the proposed Army Physical Readiness Test (APRT) as a replacement 
for the current Army Physical Fitness Test (APFT).  
 
Responses to Specific Questions:  
Is the proposed five-event APRT the right test?  
[We interpret this as: “Is it better to perform the proposed five-event APRT or the alternatively 
proposed three-event APRT?”]  
Response: Soldiering performance requires multiple physical capabilities, including aerobic 
endurance, muscle strength, muscle endurance, speed, power, agility, etc. The current APFT 
is limited to only assessments of aerobic endurance and muscle endurance. An advantage of 
the five-event APRT is that it captures a more diverse array of physical capabilities (aerobic 
endurance, muscular endurance, agility, and power), possibly making the five-event APRT a 
better assessment of soldiering performance. The burden of including two additional tests 
should be acknowledged, but the burden appears minimal and reasonable.  
 
Are the five events (60-yd shuttle run, 1-min rower, standing long jump, 1-min push-up w/no 
rest and 2-mile run) the right events?  
Response: Retaining the 2-mile run permits a historical assessment of changes in aerobic 
fitness over time. This is beneficial because Army investigators have large amounts of 
historical data indicating the utility of the 2-mile run for predicting performance on common 
soldiering tasks (Myers et al. 1984; Knapik et al. 1990; Harman et al. 2008) as well as 
predicting future injury risk (Knapik et al. 2001). With regards to the remaining four events, 
the answer is unknown because the criterion validity has not been established (i.e., no data 
have been collected to establish the relationship between these APRT tests and performance 
on common soldiering tasks). These four tests are based on face validity. In other words, in 
theory these tests seem to be a better indicator of performance on common soldiering tasks, 
but this theory has not been tested/validated/quantified. Furthermore, there are other field-
expedient tests (e.g., pull-ups) that could possibly be better predictors of performance on 
common soldiering tasks; however, the criterion validity of other field-expedient tests has not 
been thoroughly investigated. Therefore, at this point it is not possible to determine if these 
four APRT tests are the “right events”, or if other field-expedient tests might be “better tests”.  
 
Do these five events test what we (the Army) want to test?  
Response: DODI 1308.01 mandates the assessment of aerobic endurance, muscle 
endurance, and muscle strength. DODI 1308.01 correctly defines strength as the maximal 
ability of the neuromuscular system to produce force in a single repetition. There is no debate 
that the current APFT assesses aerobic endurance and muscle endurance. There is also little 
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debate that the APFT does not adequately assess muscle strength. Therefore, muscle 
strength is the critical variable not current assessed by the APFT.   
 
The Army PRD has been handcuffed by a requirement mandating that physical performance 
tests should utilize no equipment. This requirement has forced the Army PRD to rely on field-
expedient tests such as the broad jump to assess muscle strength. The broad jump is an 
adequate assessment of peak power (power = force x velocity). In a small sample of athletic 
men and women, broad jump is correlated to maximal leg strength (Peterson et al. 2006). 
However, although the broad jump is correlated with muscle strength, the broad jump is not a 
commonly accepted assessment of muscle strength.  
 
Regardless of the relationship between APFT/APRT tests and various test constructs (e.g., 
strength, endurance, agility, etc), a more compelling question is whether performance on the 
APFT or APRT predicts performance on common soldiering tasks. Previous research has 
demonstrated that, with the exception of the 2-mile run, the APFT has limitations in predicting 
performance on common soldiering tasks (Myers et al. 1984; Knapik et al. 1990; Harman et 
al. 2008). No research has examined this relationship in the APRT events. Based on face 
validity, it seems that APRT performance would be a better predictor of performance of 
common soldiering tasks than APFT performance. However, it would be prudent to validate 
this assumption prior to APRT implementation.  
 
Is the APRT fair?  
Response: Vanderburgh (2008) indicates that the APFT is unfair to heavier West Point 
cadets and ROTC cadets. However, USARIEM investigators did not find this to be true in a 
large sample of soldiers (Hendrickson et al. 2009). Therefore, whether height and weight bias 
the APFT results remains equivocal. With respect to age and gender, APFT scores are 
adjusted to improve “fairness” of the results. Based on the data and analysis provided by 
Army PRD, it seems that the APRT is no more biased than the APFT. Further analysis of the 
data might be required to sufficiently answer this question. Importantly, it seems that 
additional data will need to be collected on 40+ year olds to establish standards.  
 
What scoring system would best ensure fairness?  
Response: COA 1 is the “historical approach” to scoring and is acceptable. COA 3 also 
seems appropriate (everyone judged on the same scale, but required points adjusted by 
age/gender); this approach has the added benefit of allowing for direct comparisons of 
performance between age groups and genders. COA 2 (“historical approach” +10%) is 
arbitrary and therefore difficult to defend. COA 4 (“historical approach” for three-events and 
“go or no go” for the broad jump and shuttle test) would be advantageous considering the 
difficulty in scoring the shuttle test accurately without equipment (see comments below). 
Importantly, it seems that additional data will need to be collected on 40+ year olds to 
establish requirements.  
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Gaps and Concerns:  
The foundation of the proposed APRT is built on guidance from SMEs and “face validity”. 
This is a necessary first step; however, a critical next step is establishing the criterion validity 
(i.e., relationship between APRT test performance and common soldiering task performance), 
test reliability (i.e., the ability of the test to produce consistent scores), impact of 
environmental conditions on test scores, etc. Further data collection would increase strength 
of certainty that the five-event APRT is appropriate for Army-wide implementation.  
 
We have concerns regarding the reliability/stability of the shuttle run. The standard error of 
this test could be relatively large, considering that it will be hand-timed, the likelihood of 
between-site difference in testing surfaces, the effects of environmental conditions, etc. 
Relatively large random error in the measurement (likely >0.2 sec) could make meaningful 
differences in the outcome score, considering that merely a 0.1 sec difference is sufficient to 
raise/lower a soldier’s outcome score.  
We have concerns about scoring the rower. Will swinging of the arms generate momentum, 
thus reducing the force requirements for the abdominal muscles? Could this be overcome by 
an alternative exercise technique?  
 
Recommendations to Mitigate Gaps and Concerns:  
The APFT was not scientifically validated prior to implementation. Instead, the APFT was 
implemented and subsequent research has challenged is utility and predictive validity. This 
mistake should not be made again. If a primary objective is to establish the relationship 
between the APFT/APRT and common soldiering task performance, then additional research 
must be conducted. Army PRD has an opportunity to further validate the APRT prior to its 
implementation. This would improve strength of certainty and secure buy-in from the 
appropriate decision-makers. We recommend that Army PRD collaborates with Army 
scientists to:  
 
1) Determine the criterion validity of various field-expedient tests (APFT, APRT, and other 
candidate tests). In other words, assess the ability of various field-expedient tests (e.g., long 
jump, shuttle run, pull-ups, etc) to predict performance on common soldiering tasks. A large-
scale investigation will answer: i) which tests are most appropriate; and ii) the minimal 
number of tests required to adequately assess performance on common soldiering tasks.  

2) Determine the reliability/stability of the field-expedient tests (i.e., how much random error is 
associated with the measurement, the number of tests required to obtain a stable value, etc)  

3) Determine the impact of environmental conditions, surface conditions, etc, on test results  

4) Establish appropriate criterion-based and/or normative-based scoring systems  
 
USARIEM Panel:  
Marilyn A. Sharp, M.S.  
Barry A. Spiering, Ph.D.  
Bradley J. Warr, MAJ, SP, Ph.D., MPAS  
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Lee E. Brown 

 

I have evaluated all the materials sent to me by Barry A. Spiering regarding the new APRT 

test. My comments, suggestions and recommendations are below: 

 

COMMENTS 

According to DOD 1308.1, section 4.1.1. Physical Fitness. The Military Services shall design 

physical fitness training and related physical activities consistent with established scientific 

principles of physical conditioning that enhance fitness and general health essential to 

combat readiness. Individual Service members must possess the cardio-respiratory 

endurance, muscular strength and muscular endurance, together with desirable levels of 

body composition to successfully perform in accordance with their Service-specific mission 

and military specialty.  According to DOD 1308.3, section 6.1.3.1. Military Services shall 

develop and use physical fitness tests (PFTs) that evaluate aerobic capacity (e.g., timed run, 

submaximal cycling) and muscular strength and muscular endurance (e.g., push-ups, pull-

ups, sit-ups, machine tests).  PFTs assess Service-wide baseline generalized fitness levels 

and are not intended to represent mission or occupationally specific fitness demands. Also, 

according to section E1.1.7.  Muscular Strength. The maximal force that can be exerted in a 

single voluntary contraction of a skeletal muscle or skeletal muscle group. The simplest 

measure of strength involves various one-repetition maximum weight-lifting test (the heaviest 

weight that can be lifted only once). Although tests such as push-ups, pull-ups, and sit-ups 

measure primarily muscular endurance, there is a physiological continuum where individuals 

who can perform only a few repetitions of a test are completing a strength test. Thus, the pull-

up, for which many individuals can complete only a few repetitions, is closer to a true strength 

test than push-ups. 

 

The committee was asked to answer the five questions below (per the MEMORANDUM FOR 

Director, Military Performance Division, U.S. Army Research Institute of Environmental 

Medicine, Natick, MA 01760-5007): 

 

2. Focus. The CG TRADOC asked that the following five questions be reviewed and 

answered by an external subject matter expert panel: 

a. Is the proposed five-event APRT the right test? 

b. Are the five events (60-yd shuttle run, 1-min rower, standing long jump, 1-min push-up 

w/no rest and 2-mile run) the right events? 

c. Do these five events test what we (the Army) want to test? 

d. Is the APRT fair? 
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i. Does height affect performance? 

ii. Does weight affect performance? 

iii. Does age affect performance? 

e. What scoring system would best ensure fairness? 

 

The resultant recommendations by the committee are the five tests below: 

1. 60-yard Shuttle Run (agility) 

2. 1 min Rower (muscular endurance) 

3. Standing Long Jump (leg power) 

4. 1 min Push-up (upper body muscular endurance) 

5. 2-mile Run (cardio-respiratory endurance) 

 

SUGGESTIONS 

1. The DOD documents listed above clearly state strength is a variable of interest. However, 

the current recommended tests do not measure strength as it is defined by the document. 

The current recommended tests substitute power for strength. 

 

2. My answers to the five questions asked of the committee below in ALL CAPS. 

 

a. Is the proposed five-event APRT the right test?  

NO, SINCE THEY DO NOT MEASURE STRENGTH, THEY CANNOT BE RIGHT. IN FACT 
THIS VIOLATES THE DOD DIRECTIVE BY SUBSTITUTING A POWER TEST (STANDING 
LONG JUMP) FOR THE STRENGTH TEST. I CAN ONLY ASSUME THIS IS TO SATISFY 
THE ARMY’S DIRECTIVE TO USE NO EQUIPMENT. HOWEVER, THIS RULE VIOLATES 
THE DOD DIRECTIVE 1308.1 THAT “THE MILITARY SERVICES SHALL DESIGN 
PHYSICAL FITNESS TRAINING AND RELATED PHYSICAL ACTIVITIES CONSISTENT 
WITH ESTABLISHED SCIENTIFIC PRINCIPLES…” 
 
b. Are the five events (60-yd shuttle run, 1-min rower, standing long jump, 1-min push-up 
w/no rest and 2-mile run) the right events? ONCE AGAIN THE ANSWER MUST BE NO AS 
THEY DO NOT MEASURE STRENGTH, THEY MEASURE MUSCULAR ENDURANCE 
TWICE (1-MIN ROWER AND 1-MIN PUSH-UP TEST) AND THEY SUBSTITUTE POWER 
WHICH DOES NOT APPEAR IN THE DOD DIRECTIVE. 

 
f. Do these five events test what we (the Army) want to test?  
ONCE AGAIN NO FOR THE SAME REASONS MENTIONED ABOVE.  
 
g. Is the APRT fair? 
 i. Does height affect performance?  
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YES, OF COURSE IT DOES AS TALL PEOPLE JUMP FURTHER THAN SHORT PEOPLE. 
THIS IS FURTHER VALIDATED BY LOOKING AT THE SCORES BY GENDER. MEN 
OUTPERFORM WOMEN IN ALL PERFORMANCE TESTS (SEE RESULTS IN THE SLIDES 
‘APRT BRIEF-CONE v6’). THIS IS BASIC HUMAN PHYSIOLOGY AND IS SO ROBUST A 
FINDING AS TO RENDER IT AXIOMATIC.  
ii. Does weight affect performance? YES, OF COURSE IT DOES. SAME ANSWER AS 
ABOVE.  
iii. Does age affect performance? YES, OF COURSE IT DOES. THIS IS BASIC HUMAN 
PHYSIOLOGY AND IS SO ROBUST A FINDING AS TO RENDER IT AXIOMATIC.  
 
h. What scoring system would best ensure fairness? WHAT IS MEANT BY FAIRNESS? 
NORMATIVE OR CRITERION SCALE? THE ARMY MUST HAVE STANDARDS TO 
PERFORM TASKS. THEREFORE, THERE HAS TO BE CUT-OFF SCORES WHICH 
WOULD MEAN THE ARMY USES A CRITERION SCALE. THEN WHAT IS FAIRNESS 
MEAN? THAT WEAK PEOPLE ARE ALLOWED TO PASS THE TEST? IN A RELATIVE 
SENSE THEN, WOMEN WOULD MOST OFTEN BE CONSIDERED WEAK WHEN 
COMPARED TO THEIR MALE COUNTERPARTS. IN THIS SCENARIO, STANDARDIZED 
SCORES SUCH AS Z-SCORES WOULD BE THE BEST SCORING SYSTEM.  
 
RECOMMENDATIONS  
Based on my comments and suggestions above, I have three recommendations:  
1. Delete either the rower or push-up tests as they are redundant and measure the same 
thing.  
2. Consider deleting the standing long jump test as it measures power (not in the DOD 
directive) NOT strength. However, it is a useful test and may be added if time permits.  

1. 3. Add at least one strength test (easy and inexpensive). My recommendations are 
one (upper or lower body strength)  

or two (upper and lower body strength) of the three tests below: 
 
a. Pull-ups to failure  
b. Hand-grip dynamometer  
c. Leg dynamometer 
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APPENDIX F 
 

Physical Fitness as a Predictor of Injury and  
Analysis of FORSCOM Pilot APRT Data 

USAPHC- AIPH IPP Briefing, October 2012  
 

Presented at the Baseline Soldier Physical Readiness Study Initial Planning Conference 
2-3 OCT 12, Initial Military Training Center of Excellence; Ft Eustis VA 

 
 
This appendix includes a PowerPoint slide set that was presented by Mr. Keith Hauret from the Injury 
Prevention Program, USAPHC at the initial meeting for the Baseline Soldier Physical Requirements Study on 2 
October 2012.  This presentation has two components:  
 
 1)  The association of the physical fitness tests and injury.  Historical data from field studies and 
program evaluations by the Injury Prevention Program, U.S. Army Public Health Command were presented to 
illustrate the finding that Soldiers who perform in the lowest quartile (i.e., slowest or least number of repetitions) 
on the 2-mile run, 300-yard shuttle run, 2-minute push-up test, and 2-minutes sit-up test have higher injury rates 
compared to those who ran faster or did more push-ups or sit-ups. 
 
 2)  Summary of the analysis of TRADOC data by the Injury Prevention Program of the pilot evaluation of 
the proposed Army Physical Readiness Test (APRT) and Army Combat Readiness Test (ACRT) by FORSCOM 
Soldiers.  These tests were to be implemented Army-wide in October 2012.  The slides show frequency 
distributions for the male and female performance on some of the events that comprised the proposed tests.  On 
each slide, the red vertical line represents the cut-point for a 90% pass and 10% fail rate for the event using a 
gender-neutral standard.  (Note:  The scores for the current APFT events were established to allow 8% of the 
males and 8% of the females to fail the events using gender-specific scores (GAO, 1998)).  These slides 
demonstrate differences in the proportion of males and females that would pass the events using a “gender-
neutral standard” of the 10% fail rate applied to the overall male and female scores combined.  For the existing 
APFT pushup and 2 mile run events, a much higher percentage of females compared with the percentage of 
males who would fail.  The sit ups, however, do not present a gender difference.  Though more substantial 
gender differences are seen with the pilot APRT long jump and pull up events; the gender impact is much lower 
for other proposed APRT events (e.g. rower, shuttle and half-mile run (~800 yards)).  This suggests that use of 
certain events as a fitness standards may be considered ‘unfair’ if they are not made gender specific.  Other 
events, such as sit ups, rower, or short runs (shuttle, ½ mile) may be more “gender-neutral.” 
 
If tests are considered a means to assess ability to perform physical military tasks – it is necessary to determine 
which fitness tests are most associated with military tasks.   To date to the association between these fitness 
tests and military tasks has not been validated.  
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APPENDIX G 
 

Analyses of Existing APFT Data from  
2nd Brigade Combat Team, 4th Infantry Division  

 
USAPHC- AIPH IPP preliminary background analyses:  comparison of male and female 

APFT data 
 

If the current APFT were to be gender neutral (e.g., just have one scale for both men and 
women with an 8%* fail rate), we would want to know how this would affect men and women 
of different age groups.  To determine the percentage of men and women who would fail 
within these specific age groups, charts were plotted showing the total population compared 
to either men or women in their specific age group.  Tables of injury risk are also included 
showing that men who perform poorly on the 2-mile run and push-up test were at a higher 
risk of injury.  There were no difference in injury risk for women and the number of push-ups 
performed.  The women in the fastest 2-mile run time group tended to have a lower injury risk 
compared to the other groups. 
 
 
Table G-1.  Summary of Men and Women Compared to the Total Population who would 
Fail using an 8% Cut-off Point 

Age % Failed 2-mile 
run 

% Failed 2-mile 
run 

% Failed Push-
ups 

% Failed Push-
ups 

 Women Men Women Men 

≤ 25 51% 3% 60% 2% 

26-35 55% 5% 60% 3% 

36+ 44% 11% 62% 7% 

 
 

* 8 % is used since that is the current cut-point applied to gender-specific APFT 
results (GAO, 1998)   
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All Analyses are of Existing survey data obtained from the 4 ID 2BCT 

Table G-2. Averages for Men and Women from existing 4 ID 2BCT Initial Survey Data 

 Men Women Difference 

Age 26.8± 6.0 25.8± 5.6 4% 

2 Mile Run Time 14.9± 1.7 17.8± 2.2 19% 

Push-Ups 66.2± 14.7 38.5± 13.9 72% 

Sit-Ups 68.0± 12.8 64.1± 12.2 6% 

 
 

 

Figure G-1.  Two Mile Run Times for Men and Women (n=2169) and Women  
≤ 25 years old (n=96) 
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Figure G-2.  Two Mile Run Times for Men and Women (n=2169) and Women  

26-35 years old (n=60) 
 
 

 
Figure G-3.  Two Mile Run Times for Men and Women (n=2169) and Women  

36+ years old (n=9) 
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Figure G-4.  Two Mile Run Times for Men and Women (n=2169) and Men  

≤ 25 years (n=1046) 
 
 

 

Figure G-5.  Two Mile Run Times for Men and Women (n=2169) and Men  
26-35 years (n=732) 
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Figure G-6.  Two Mile Run Times for Men and Women (n=2169) and Men  

36+ years (n=193) 
 

 
Figure G-7.  Push-Ups for Men and Women (n=2322) and Women ≤  

25 years old (n=99)  
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Figure G-8.  Push-Ups for Men and Women (n=2322) and Women 

26-35 years (n=72) 
 

 

 

Figure G-9.  Push-Ups for Men and Women (n=2322) and Women 
36+ years old (n=13)  
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Figure G-10.  Push-Ups for Men and Women (n=2322) and Men  

≤ 25 years old (n=1075) 
   
 

 
Figure G-11. Push-Ups for Men and Women (n=2322) and Men  

26-35 years old (n=796) 
 

5 21 
51 

82 

347 

473 

519 533 

191 

79 

21 
1 1 4 10 

152 

231 
251 

281 

94 

42 
8 

0

100

200

300

400

500

600

Men and Women

Men ≤ 25 

5 21 
51 

82 

347 

473 
519 533 

191 

79 

21 3 1 1 13 

103 

162 
204 187 

81 

28 13 

0

100

200

300

400

500

600

Men and Women

Men 26-35



Public Health Report No. 12-01-0614 

 
 

G–8 

 
Figure G-12.  Push-Ups for Men and Women (n=2322) and Men  

36+ years old (n=221)* 
 
 
Table G-3.  Injury Risk and 2 Mile Run Times for Men 

Run Time 
(Minutes and 
Fraction of a 
Minute) 

n % Injured Risk Ratio and 95% 
CI 

p-value 

≤ 13.75 min 520 35% 1.00  

13.76-14.67 min 489 36% 1.04 (0.89-1.23) 0.65 

14.68-15.75 min 496 41% 1.19 (1.01-1.39) 0.03 

15.76+ min 497 44% 1.28 (1.10-1.49) <0.01 

 
 
Table G-4.  Injury Risk and 2 Mile Run Times for Women 

Run Time 
(Minutes and 
Fraction of a 
Minute) 

n % Injured Risk Ratio and 95% 
CI 

p-value 

≤ 16.13 min 42 33% 1.00  

16.14-17.83 min 43 49% 1.47 (0.87-2.48) 0.15 

17.84-19.00 min 44 64% 1.91 (1.18-3.09) <0.01 

19.01+ min 42 50% 1.50 (0.89-2.53) 0.12 
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Table G-5.  Injury Risk and Push-Ups for Men 

Push-Ups 
(reps) 

n % Injured Risk Ratio and 95% 
CI 

p-value 

≤ 55  542 49% 1.32 (1.14-1.52) <0.01 

56-66  541 40% 1.10 (0.94-1.28) 0.24 

67-76 539 38% 1.02 (0.87-1.19) 0.82 

77+ 503 37% 1.00  

 
 
Table G-6.  Injury Risk and Push-Ups for Women 

Push-Ups  
(reps) 

n % Injured Risk Ratio and 95% 
CI 

p-value 

≤ 28 50 58% 1.41 (0.88-2.24) 0.13 

29-39 24 55% 1.33 (0.82-2.15) 0.24 

40-50 29 46% 1.12 (0.69-1.81) 0.64 

51+ 14 41% 1.00  
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APPENDIX H 
 

Baseline Soldier Physical Readiness Study Initial Planning Conference  
Initial Military Training Center of Excellence; Ft Eustis VA 

2-3 October 2012 
 
 
 
 
 
 

USAPHC EXSUM 
and 

TRADOC Briefing 
presented by Mike Haith, TRADOC IMT-CoE   

 
 

 

 



Public Health Report No. 12-01-0614 

 
 

H–2 

TRADOC SOLDIER PHYSICAL READINESS STUDY PLANNING MEETING 

(UNCLASSIFIED) 

EXECUTIVE SUMMARY 

4 October 2012 

(U) SUMMARY OF PHYSICAL READINESS STUDY PLANNING MEETING. (U) (MCHB-IP-
DI) On October 2-3, Dr Nindl, CPT DeGroot and Mr Hauret of the Army Institute of Public 
Health (AIPH) along with CSM Ecker participated in a meeting at Ft Eustis hosted by the 
TRADOC DCG for IMT. The purpose of the meeting was to develop possible courses of 
action (COA) for creating a new physical readiness test to replace the current Army Physical 
Fitness Test. In addition to TRADOC IMT personnel, subject matter experts from USARIEM, 
West Point and USUHS participated in the planning meeting. Four possible COAs were 
developed, each of which includes a survey of appropriate stakeholders and a systematic 
review of the literature; AIPH was identified as the lead for those tasks. In the coming months 
the COAs will be refined into discreet phases, with subtasks, milestones and phase leads. 
The TRADOC CG will be briefed in mid-December at which time we expect a COA to be 
chosen.  We anticipate a 2-year timeline until study completion and recommendations for the 
test. AIPH/APHC personnel will be playing a significant role throughout this important, high-
visibility project. 

 

 

CPT DeGroot/MCHB-IP-DI  

APPROVED BY: Dr Bruce Jones 
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APPENDIX I 
 

TRADOC Initial Baseline Soldier Physical Readiness Requirements Study Concept 
Brief  

for the Army Chief of Staff (CSA) 
27 November 2012  

Presented by Mike Haith, TRADOC IMT-CoE   
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APPENDIX J 
 

USAPHC Preliminary Review –  
Military-Relevant Tasks Identified for Systematic Review 
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Table J-1.  Summary of Preliminary Assessment of Military (Army) - Relevant Tasks 
MILITARY Manual tasks

 

Lift, Carry, Push, Pull   
Upright Moving 

Marching, Walking, Running 

Other Key Activities Sources and Notes 

CANADA 
(2009) 

 Lift (e.g., Ammunition box)  
 Carry (e.g. Sand bag) 
 Lift & carry (Jerry can)  

Marching -Weight-loaded (~13 km)  
3 loads: Fighting/Approach/Emergency 

 Digging (Entrenchment dig) NATO 2009 - key source Singh et al, 1991 
 

CANADA 
(2008-2010)  

Same as above, plus: 
 Vehicle extrication (VE)   
 Casualty Drag (CD) (150-180 lb 

mannequin 20-25 m) 
Per observations, drag new method and 
about one third of 126 observed CE 
involved VE.   

Re-Evaluation of marching: still 
appears a very relevant task even 
for non-Combat based on surveys. 
Almost half of respondents 
indicated often or more though 
distance < 13 k and loads heavier 

Re-evaluation of digging:  
appears somewhat  relevant task 
though not definitive data 

Reilly  2010 -Canadian ‘standards’ test for job selection 
and readiness is separate from physical fitness test 
(push up, sit up, run)  
2010 – Canadian Land Force PT Assessment – 
evaluation of (7) Predictive Fitness Tests:  pushups, grip 
strength, grip endurance, static squat, static row, wall sit, 
vertical jump. Evaluation of CD/VE = grip strength and 
static squat most predictive 

UNITED 
KINGDOM

  

(2009) 
 

 Lifting (88%) 
  ~70% from ground; 57% to waist, 

28% to shoulder, 15% to overhead; 
test via Ammunition box lift of 1.7 m  

 Carry (48%)  
 Tet with: sand bag, drum, 

extinguisher  
 Push -pull (3%) 

 March (Road) (2 %)  Digging   (Trench Dig) (1%) 
 Climbing (3%)  
 Crawling (2%) 

NATO 2009 key sources:  
Bilzon 2002  

Rayson, 1998:  
% are based on 1998 task review  

NETHERLANDS  Lifting and carrying  Walking (Loaded)  NATO 2009  

UNITED STATES 
(2009) 

 Lifting/lowering (41%)  
 Carry/load bear (30%) 
 Pull/torque (6%) 
 Push 

 Walking/Running/Marching 
 Infantry -Marching for a long 

distance, load bearing ) 
 

 Climb/descend (4%) 
 Reach 2% 
 Stoop 2 % 
 (Dig/Crawl/Throw etc -<1%) 

NATO 2009  
-  % are based on  Sharp et al, 1998  a review of 1,999 
MOS task requirements (does not address actual 
measured continuum of activity levels) 
Also Knapik 2004 (TR) 

UNITED STATES  
(2011, and 2013 
Warrior Tasks and 
Battle tasks 
(WTBD)) Analysis) 
 

Above items but more specifically: 
 ‘Casualty evacuation’ [top ranked 

Battle Drill,  ‘life saving measures ‘ top 
warrior task)  

 Lift and carry specific weights listed for 
each MOS (see Notes) based on tasks 
involving equipment, supplies, 
ammunition) 

 Repetitive lifting  
 
 

 Weight-loaded march (move 
location, security patrol) 

 Key WTBD: ‘Move under fire’ & 
and ‘React to ambush.’  Includes 
following: 

 Weight-loaded run 

 Run (no load) – (endurance, 
and sprint) 

 Stop/start/change direction  

 Crawl (High & low)  

Key Common Warrior Tasks 
(CWT) 

 Crawling (low/high) 
 Traverse pipes 
 Jump hurdles 
 Climb walls 
 Stairs (up/down) 
 Rushes and sprints 
 Obstacle/slalom course 
 Block/strike 
 Employ/engage weapon 
 Throw  grenade 
Key physical actions for most 

CWT  
 Squat, Lunge, Jump 

 2011 STP 21-1-SMCT: CWT due to increased number 
of operations in urban settings. 
  March 2013 WTBD Analysis: Survey response, n = 28, 
024) 

1. Jump or leap over obstacles 
2. Move with agility and coordination 
3. Carry heavy loads  
4. Drag heavy loads 
5. Run long distances (tie) 
5. Sprint (tie) 

 
 

file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/NATO%20HFM_OptimizingOperationalPhysicalFitnessFinalReport_Jan2009.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Singh_TaskRelatedPhysicalFitnessAndPerformanceStandardsForTheCanadianArmy_1991.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Reilly_CanadasPhysicalFitnessStandardForTheLandForceAGlobalComparison_2010.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Canadian_Land_Force_PT%20test%20assessment_2008.docx
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/NATO%20HFM_OptimizingOperationalPhysicalFitnessFinalReport_Jan2009.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Bilzon_Generic%20task%20related%20occupational%20requirements%20for%20Royal%20Naval%20personnel_OccMed2002.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Rayson_DevelopmentofPhyscialSelectionProcedures_1998.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/NATO%20HFM_OptimizingOperationalPhysicalFitnessFinalReport_Jan2009.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/NATO%20HFM_OptimizingOperationalPhysicalFitnessFinalReport_Jan2009.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Sharp_ADatabaseOfPhysicallyDemandingTasksPerformedByUSArmySoldiers_1998.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Knapik_TheCaseForPreEnlistmentPhysFitTestingResearchAndRecommendations_2004.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Soldiers%20Manual%20of%20Common%20Tasks%20Warrior%20Skills%20Level%201%20May%202011.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/WTBD%20survey%202013%20east%20v%206.pptx
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Table J-1.  Summary of Preliminary Assessment of Military (Army) - Relevant Tasks  (continued) 
AUSTRALIA  
 

 Lift [“Strength”] (via Box lift and place 
(55 & 66 lbs)  

 Carry [“Local muscle endurance ”] (via 
Jerry can carry: 136 & 300 yds)  

  March (Loaded) [“Aerobic ”] ( via 
5 km w 22kg); & 10 km w 38 kg)  

 Fire and movement simulation  
[“Anaerobic”]    (via 16 x 6m 
bounds  +  leopard crawl)  

  2012-Australian Defense Science and Technology 
Organization: Proposed Employment Standards 
 (PES):  (1) All Corps Soldier(ASC)  and (2)  
Combat Arms (CA).  No age/gender bias; more rigorous 
tests for required for certain occupations 

NOTES  
a) One of US Army Common Warrior Task includes donning and basic movement in military gas mask – this is not addressed in this PT assessment  
b) Weight estimates:  Jerry can weight:  10.5lb  empty; ~41lb full (Rayson: ~ 20kg);  Ammo box weight: 5lb  empty; ~90 full  ;  (Rayson :35 kg  up to 75 kg) ; Sandbags –weights vary (e.g., 40, 60, --

150)  
c) Loads for  marches – military loads vary from 5 to 68 kg over distances 5-20 k (NATO 2009) 
d) Current MOS Physical Demand weights ( Army , 2007) : Light(LT) = 10-20 lbs, Moderate (MD= 25-50), Moderately heavy(MH)= 40-80, Heavy (HV)= 50-100; and very heavy(VH)=>50->100 

 

Cited Information Sources 

 NATO 2009:     North Atlantic Treaty Organization (NATO)- Research and Technology Org (RTO)  Human Factors and Medicine Panel (HFM) Technical Report (AC/323(TR-
HFM-080)TP/200; Optimizing Operational Physical Fitness. 2009 

 Singh et al, 1991:     Singh, M., Lee, Wheeler et al. Related Physical Fitness and Performance Standards for the Canadian Army. University Of Alberta.  1991. 
 Reilly  2010:  Reilly, T.  Canada’s Physical Fitness Standard for the Land Force: A Global Comparison; published in www.armyforces.gc.ca/caj2010;obtained 2012 
 2010 – Canadian Land Force PT Assessment :  Personal communications with Canadian SMEs, recorded by Mr. Michael S. McGurk Director, Research & Analysis 

Directorate; Initial Military Training Center of Excellence (IMT-COE),  ATTN:  ATCG-MTA,  210 Dillon Circle, Fort Eustis, VA   
 2011 STP 21-1-SMCT:  Headquarters Department of the Army, Soldier’s Manual of Common Tasks Warrior Skills Level 1, May 2011. 
 March 2013 WTBD Analysis:  Discsuion brief by W. East (West Point) for IMT-COE,    March 2013.  
 2012-Australian Defense Science and Technology Organization: Proposed Employment Standards: 
 Bilzon, 2002:   Bilzon J. L. J.,  Scarpello E.G., E. Bilzon and A. J. Allsopp; Generic task-related occupational requirements for Royal Naval personnel. Occup. Med. Vol. 52 

No. 8, pp. 503–510, 2002. 
 Rayson, 1998: The development of Physical Selection Procedures (Phase  1 Job Analysis). 1998. 
 Sharp et al, 1998: M.A. Sharp, J.F. Patton and J.A. Vogel.  U.S. Army Research Institute of Environmental Medicine 9USARIEM) Technical Report T98; A Database of 

Physically Demanding Tasks Performed by US Army Soldiers. Natick, MA 01760-5007  
 Knapik, 2004. The Case for Pre-Enlistment Physical Fitness Testing: Research and Recommendations. USACHPPM Report No. 12-HF-01Q9D-04, 2004. 

 
 
 
 
 
 
 
 
 
 

file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Australian%20test%20development.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Australian%20test%20development.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/NATO%20HFM_OptimizingOperationalPhysicalFitnessFinalReport_Jan2009.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Singh_TaskRelatedPhysicalFitnessAndPerformanceStandardsForTheCanadianArmy_1991.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Reilly_CanadasPhysicalFitnessStandardForTheLandForceAGlobalComparison_2010.pdf
http://www.armyforces.gc.ca/caj
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Canadian_Land_Force_PT%20test%20assessment_2008.docx
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Soldiers%20Manual%20of%20Common%20Tasks%20Warrior%20Skills%20Level%201%20May%202011.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/WTBD%20survey%202013%20east%20v%206.pptx
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Australian%20test%20development.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Bilzon_Generic%20task%20related%20occupational%20requirements%20for%20Royal%20Naval%20personnel_OccMed2002.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Rayson_DevelopmentofPhyscialSelectionProcedures_1998.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Sharp_ADatabaseOfPhysicallyDemandingTasksPerformedByUSArmySoldiers_1998.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Knapik_TheCaseForPreEnlistmentPhysFitTestingResearchAndRecommendations_2004.pdf
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Table J-2.  Examples of Military–Relevant Civilian Occupational Physical Performance Tests 

Occupation Manual tasks Upright and Moving Other Tasks Sources and Notes 
US Department 
of Labor industry 
standards- 

 Lift and carry (specific  weight 
groups described) 
 

 Standing  Sitting Harbin 2005 

Firefighters*  Fire hose carry (upstairs) 
 Ladder lift/ladder extension 
 Victim drag or carry or drag 

downstairs  

 Continuous walking through all 
drills  

 Walk/Run with ‘load’ 
(equipment, protective 
clothing) 

 Stair climbing 
 Ladder climbing 
 Forcible entry 
 Sledge hammer drive 
 Rake 

Rhea, 2004;     Davis, 1982. 
Tests are sometimes – though not always) 
performed in fire fighter clothing – including 
SCBA.   

Harbin 2005.  Harbin, G and Olson, J.   Post-Offer, Pre-Placement Testing in Industry; American Journal of Industrial Medicine 47:296–307; 2005. 
Rhea, 2004.   Rhea, MR  Alvar BA, Gray, R. Physical Fitness and Job Performance of Firefighters. Journal of Strength and Conditioning Research, 18(2), 348–352; National Strength 
& Conditioning Association; 2004.  

Davis, 1982.   Davis, PO et al.  Relationship between simulated fire-fighting tasks and physical performance measures; Medicine and Science in Sports and 
Exercise Vol. 14, No. 1, pp. 65-71 1982.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Harbin_Post-offer,%20pre-placement%20testing%20in%20industry_AmJourIndMed2005.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Rhea_PhysFitAndJobPerfOfFirefighters_2004.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Davis_RelationshipBetweenFireFightingAndTaskAndPhysicalPerformnaceMeasures_1982.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Harbin_Post-offer,%20pre-placement%20testing%20in%20industry_AmJourIndMed2005.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Rhea_PhysFitAndJobPerfOfFirefighters_2004.pdf
file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Davis_RelationshipBetweenFireFightingAndTaskAndPhysicalPerformnaceMeasures_1982.pdf
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Table J-3.  Example Military Tasks As Associated with Components of Fitness  

Physical 
Requireme
nt Areas

1,2
 

Fitness 
Components

3
 

Primary Physical Fitness Sub-Components and  Definitions
3
 Example Associated Military Tasks/Activities

3
   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
A

N
A

E
R

O
B

IC
  
  
  
  
  
  
  
  
  
  
  
  
  
A

E
R

O
B

IC
 

E
N

D
U

R
A

N
C

E
 CARDIO-

RESPIRATORY 
ENDURANCE 

 Stamina   
   “Aerobic  fitness”             

Ability to sustain  high repetition low intensity 
muscle contractions for long duration 

 Patrolling/marching  with a ruck 
 Continuous bouts of high intensity  efforts with little 

or no breaks (e.g., lift, carry, fill, push, pull, drag, 
sprint/change direction, march) over extended time  

MUSCULAR 
ENDURANCE

4
 

 
 
 Dynamic Strength  

   “Anaerobic”   

Ability to conduct high intensity muscle 
contractions repeatedly for relatively short 
periods of time 

 Lift & carry  equipment/ammunition/supplies 
 Dig and fill sand bags 
 Short sprint (e.g., while running for cover) 

  

S
T

R
E

N
G

T
H

 

MUSCULAR  
STRENGTH 

 Static Strength Ability to exert maximal force against a 
fairly  immovable object for a short time 

 Lift/push a heavy load 
 Throw an object (grenade, smoke flare)  
 Evacuate (drag) casualty 

 

 Explosive Power 
“Anaerobic”   

 

Ability to expend a maximum of energy to 
rapidly project or move an object or the 
body in one burst or a series of bursts 

 Jump/climb (over walls, logs, fences) 
 Short sprint (e.g., while running for cover) 

 
M

O
B

IL
IT

Y
 

(a
n

d
 A

G
IL

IT
Y

) FLEXIBILITY 
 Extent  &        

Dynamic  

Ability to stretch, flex or otherwise lengthen 
various body parts (Dynamic = quickly)  as far 
as possible 

 Stop/change direction (e.g., while running cover 
to cover) with and without load 

 March/run/walk/carry ; with  and without load 
 
 Shoot 

 

COORDINATION 
 Gross body 

coordination                     
Ability to synchronize simultaneous movement 
of a number of body parts. 

BALANCE 
 Static  &        

Dynamic 

Ability to maintain body at equilibrium (stable 
posture) in a fixed position (when static and 
when moving) 

1
 Does not address Body Composition  

2
 Aerobic capacity, strength, endurance (DODI 1308.1) ;  anaerobic capacity and  mobility and  subcomponents such as power/speed, agility, coordination, balance ( AR 350-1,611-1; DA Pam611-21) 

3
 Key components and definitions reference: (Knapik , 2004) “The Case for Pre-Enlistment Physical Fitness Testing: Research and Recommendations.” Technical Report 12-HF-01Q9D-04. 

USACHPPM 2004.       
4
 Key sources describing common tasks include: Knapik , 2004; NATO, 2009;  Sharp, 2009; MSCoE, 2011; Haith, 2013 (Personal communications re: 2012 KSO)      
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APPENDIX K 
 

Physical Readiness Requirements Study  
USAPHC IPP Soldier Systematic Review- Final 2013 Update Brief to TRADOC  

Interim Findings *  
12 July 2013 

 
* As noted in the methods and results section of this document, this presentation represents the findings of 

the abbreviated system review process in July 2013.   This information was considered adequate for the 
needs of TRADOC, but does not represent a formal or complete Systematic Review.  Complete of systematic 

review is an intended objective of the IPP participants.  The systematic review s would provide more 
quantitative information regarding correlations and limits it data confidence.  The general findings 

identified in this July briefing, however, indicated there are gaps in specific research regarding the physical 
demands of Army WTBD.  This supported TRADOC’s decision to conduct field studies to specifically evaluate 

current Army WTBDs. 
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APPENDIX L 
 

National Strength and Conditioning Association (NSCA) 
Tactical Strength and Conditioning (TSAC) Program 

Blue Ribbon Panel for Military Readiness 
April 18-19 2013 Norfolk, VA  
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APPENDIX M 
 

TRADOC May Planning Conference Brief  
Deconstruction of WTBDs 
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APPENDIX N 
 

Summary and Example Results of Focus Group Sessions  
June 2013 

 

 

Focus group sessions were sponsored by TRADOC IMT-CoE and organized by COL 

Sonya Cable and Mr. Mike Haith.  The purpose was to gain insight from the field about 

conditions under which warrior tasks and battle drills (WTBDs) are conducted and 

establish baseline standards that every Soldier, regardless of gender or MOS, should 

be able to meet without special skills or training.  The sessions were confidential and 

only basic demographic information about the participants was obtained.  Each focus 

group began with a discussion lead by IMT CoE staff on problems with the current 

APFT and the need to connect physical fitness testing with WTBDs.  A common theme 

of discussion and participant comments was regarding the weight of clothing and 

equipment worn and carried during training and combat.  The focus groups were 

beneficial and provided many insights about the validity of selected WTBDs. 

The focus groups were conducted at following: 
 
FT Jackson, 12-13 Jun 2013 
USAPHC Personnel:  Ms. Karen Deaver (group facilitator) and Mr. Tim Bushman  
Three focus groups, totaling of 21 men and 7 women of mixed ranks 
 
FT LeonardWood, 18 Jun 2013 
USAPHC Personnel:  Mr. Joe Houser (facilitator); Ms. Lauren Lynch (transcriptionist) 
Two focus groups, totaling 13 men and 7 women of varying ranks  
 
Ft Benning, 25-27JUN13 
USAPHC Personnel Ms. Karen Deaver (facilitator), Ms. Elizabeth Clearfield 
(transcriptionist) 
Three focus groups, totaling groups 23 men and 2 women of mixed ranks.  
 
The following is an example of the information transcribed from the focus sessions.  
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EXAMPLE SUMMARY OF FOCUS GROUP RESPONSES AND NOTES 

 
12 June 2013 
Fort Jackson, SC Day 1 
Morning Session-A 
Moderator: Karen Deaver-US Army Institute of Public Health 
Transcriber: Tim Bushman-US Army Institute of Public Health 
Drill Sergeant of the Year: SGT Heilman 
Session Start Time: 8:10, Instruction End: 8:20 
Session End Time: 10:50 
Number of Participants: 10 (7 males, 3 females) 
 
Conduct Tactical Foot March 
Q1: Do you think that the average Soldier, male or female, could march 16 km (10 miles)? 
Q2: Do you think that the average Soldier, male or female, could march 16 km (10 miles) in 4 hours (a 2.5 
mile-per-hour pace)? 
Q3: Do you think that the average Soldier, male or female, could march 16 km (10 miles) in 4 hours while 
carrying a 128-pound load? 
Q4: What do you think that an average, baseline Soldier could accomplish in terms of a foot march?  If 
you had to develop the conditions and standards for the average Soldier, what would they be? 
 
1) 16-km is a reasonable distance, general consensus 
2) From a baseline perspective, Soldiers that just got in, they start at 12 miles, not 10, and they 

progressively increase distance and load and this was feasible 
3) Distance is usually 20 km or 12 miles 
4) They say that 16-km is too low as more conversation transpired 
5) Probably ought to be 20-km 
6) 4-hour pace for 10 miles is too slow 
7) 4-hours for 20-km is good, correct pace 
8) Would be easier to make the decision based off of what your actual backpack weighs, not the actual 

load 
9) No Soldier really incorporates what they wear (bag and kit) 

a) Two separate equations you have to account for 
10) 35 pounds for the ruck sack 
11) 128 pounds and subtract the uniform weight, so roughly a 115-pound load 
12) ACH, FLC, weapons, boots has nothing to do with the “load” as far as they think 
13) The actual “weight” should be 35 pounds as far as they consider it 
14) There is a doctrinal way to think of this: fighting load (FLC) and approach march load (everything) 

and the middle load is maybe assault load? 
15) 128 pounds seems excessive for the approach march load, a more acceptable number is 25-35 

pounds 
a) 70-75 pounds for the entire load because the load you’re wearing can vary 20-30 pounds 

depending on what you’re carrying 
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b) 70-75 pounds sounds like a general agreement number as far as what a Soldier should be able to 
carry 

16) For baseline Soldiers, one of the issues is multiple standards for different body sizes 
17) It would just be a little easier for the bigger Soldiers and a little harder for the smaller Soldiers 

a) Soldiers can do it, they just have to build up to it but it is totally possible 
18) Need to build stamina 
19) 1/3 of body weight is a general number as far as load to carry 
20) Building up to it is the key for baseline Soldiers, start out at 2-4-6-8-10-12 kilometers 

a) Nothing for 2-km, then continually adding more weight to help train for distance and load 
simultaneously 

21) 4 hours at the 20-km still makes sense with a full load of 70-75 pounds 
22) According to Chapter 5 Foot Marches, 21-18 manual, says 72 pounds should be the cap for load 
23) Regular Army does that, Ft. Jackson doesn’t 
24) Fort Jackson bases it on body weight, generally 1/3 of body weight 
25) 30-35 pounds average fighting load? 
26) 30% of body weight, some units do do that outside of the Army 
27) 35-pound ruck is the set standard for Fit to Fight 
28) Soldiers need to be able to do this, but there really is no set standard 
29) Doesn’t make sense to have it MOS specific, because every Soldier is a Soldier first 
30) Hard to establish a standard because everyone does something different (MOS) 
31) It comes down to enforcement at the end of the day, whatever standard you set forth, you need to 

enforce that 
32) Every unit enforces standards based on MOS, and unless all units enforce the same standards, then 

anything we establish is “air” 
33) Taking APFT in one unit may be different than taking APFT in another unit 
34) As a former infantryman, it was “you are going to do this, and it is going to be checked” 
35) It comes down to ENFORCEMENT 
36) Karen took the conversation away from enforcement, that is another day’s conversation, but today’s 

focus is what are you doing TODAY 
37) We should expect 20-km in 4 hours with 70-75 pounds in load carriage 
 
Perform Exterior Movement Techniques during an Urban Operation 
Q1: In said example, if a Soldier must sprint under load, jump and crouch under load, drop to the prone 
position under load, and perform balancing acts under load; what different physical components, or 
physical movements, are involved in this task? 
Q2: Considering each physical component described above, how easy or difficult is it to perform?  While 
carrying an 80-pound load?  Do you think that the average Soldier, male or female, could perform that 
physical component with a fighting load?  Without a fighting load? 
Q3: What do you think an average, baseline Soldier could accomplish in terms of exterior movement 
during urban operations?  If you had to develop the conditions and standards, what would they be? 
 

1. No, not the baseline Soldier (the baseline Soldier wouldn’t be doing this?) 
2. Just operational, not IET, right after IET though 
3. They would never do this in operational anyways 
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4. What are the physical capabilities that we should expect of the baseline Soldier during unified 
land operations (Korea, Kuwait to Afghanistan, Northern Africa) 

5. Participant thinks this is possible because CTT Training is similar to that above-described 
scenario, but would never do that on a normal basis 

6. If you want to tie these things together, we’re not walking, jumping and crawling with the 
before-stated 70-75 pound load 

a. If that’s the standard for walking or marching, it can’t be the standard for more 
operational tasks 

b. 15-25 pounds is a reasonable expectation? 
7. If you’re under fire, you are dropping your ruck sack and running so allow yourself more 

maneuverable 
8. 210 rounds, weapon, radio 
9. Whatever the standard issue is, 35-40 pounds 
10. 25-30 pounds sounds like a more appropriate standard as far as consensus 
11. What other physical things do we need to do aside from the scenario actions: 

a. Crawl, shoot, pull their own body weight, potentially carry others with this 15-25 pound 
load 

b. Pull myself up onto a shelf-type obstacle, sprinting, IMT 
12. Of the physical components just described, what can you reasonably do with 15-40 pounds? 

a. Crawl, but the less weight the better because of the transition between activities and 
physical components 

b. If low-crawling with 80 pounds, and then have to get up and sprint, the transition is 
going to take way too long 

c. Everybody would rather move FASTER 
13. Climbing over walls with 25 pounds, reasonable expectation 
14. Climbing over walls with 40 pounds, too much 
15. 25-30 sounds okay, 40 pounds is too much, you’re asking for issues (that’s when you are going 

to run into issues with the baseline Soldier) 
16. What about ascending stairs?  What weight is reasonable?  25 is always reasonable, 40 is always 

a huge stretch, seemingly unacceptable 
17. 40 pounds you should be able to do a flight of steps, 60-80 pounds is doable but you are going 

to naturally slow down 
18. For sprinting, weight is certainly an issue 

a. Lighter is better, especially if you’re getting shot at 
b. Still, 25-35 pounds is okay for the sprint 
c. Any additional weight and you are going to be zigzagging and not sprinting in a straight 

line anymore, you’re just trying to stay out of harm’s way 
19. 25-40 range seems generally okay for all warrior tasks and battle drills, anything more seems 

farfetched and seemingly unrealistic/unreasonable 
 
Move Under Direct Fire 
Q1: In said example, what are the different physical components, or physical movements, are involved in 
the task? 
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Q2: Considering each physical component described above, how easy or difficult is it to perform?  While 
carrying an 80-pound load?  Do you think that the average Soldier, male or female, could perform that 
physical component with a fighting load?  Without a fighting load? 
Q3: What do you think an average, baseline Soldier could accomplish in terms of moving under direct 
fire?  If you had to develop the conditions and standards, what would they be? 
 

1. Everything on here is legit, except for the weight 
2. Is this the right scenario physically under direct fire?  YES, it is a reasonable expectation 
3. Is there anything missing as far as physical fitness components?  Change magazine 

a. Generally would be expected to do low and high crawl 
b. Kneeling behind cover, crouched position depending on cover 

4. Reasonable physical components, make sense, but the weight is too much 
5. For a reasonable expectation for weight, the weight should be the same 

a. The weight doesn’t change, 25-40 pounds as in the scenario above 
b. 15-25 pounds for a 15-meter sprint is a total weight that you’re carrying 

i. The distance is okay, but in order to conduct this task 40 pounds is a lot of 
weight 

c. Last scenario 25-40 was reasonable, but in this scenario you’re shedding some weight 
and looking at a range of 15-25 pounds 

d. With a movement to contact task, you want more speed and less weight 
i. In this particular drill, there is an emphasis of speed and that cannot be 

achieved with the addition of weight 
ii. YES, GENERAL AGREEEMENT of this opinion 

e. Putting a weight to testing a baseline Soldier is incorrect altogether, because a baseline 
weight is going to differ 

i. It should be a list of gear that you’re wearing 
ii. IBA and rifle all weigh differently from one Soldier compared to another 

iii. The way to describe these scenarios is not defined by weight, it’s defined by 
equipment 

f. Plus or minus 20 pounds is  a general range of variation for equipment weights between 
different Soldiers 

6. We want to have as little weight on us as possible 
7. Every Soldier should be able to carry weapon, ammunition, water, personal protective 

equipment 
8. Scratch the 80-pounds out and replace with fighting load, and the scenario would be accurate 
9. If you don’t give a weight requirement, then you better spell-out the equipment you expect me 

to carry 
10. If you don’t give us a standard, then what are we doing in the Army? 
11. Capabilities 
12. Task, condition, standard 
13. Standard comes into play  
14. Personal protective equipment (PPE) is different between units, which causes loads to fluctuate 

with PPE 



Public Health Report No. 12-01-0614 

 
 

N–6 

15. Think about the scenario at a couple of different weight limits: low crawl, high crawl, changing 
the magazine, running and sprinting, transition, lifting your body up and down (depends on 
terrain) 

16. In moving under direct fire, is there really a step called ‘climb over something’? 
a. Not generally, you are looking for cover and a concealed position 

17. Baseline Soldier cannot crawl with 80 pounds 
a. Could maybe do it for a minute, but you won’t be that successful 
b. May be good for 20-30 meters 
c. Not going to do much for anything with 80 pounds 
d. 80 pounds is a show-stopper 
e. 80 pounds is not impossible, but if it’s used for standardization then 80 pounds is an 

issue 
18. Is 60 pounds reasonable for 150 meters?  NO 
19. 15-25 pounds is the very reasonable weight 
20. When you raise it to 25-35, you can still perform all those physical components but it becomes 

DANGEROUSLY slower, which is why that weight needs to come down 
21. 35 pounds is a tipping point 
22. 51 pounds is what one Soldier would wear, not including his radio and knives but he isn’t a 

baseline Soldier 
a. That’s going back to MOS, because it is what he is required to carry 

23. 25-40 pounds is our fighting load?  Is it a reasonable fighting load?  Baseline should be easily 40 
pounds, which has a much more general consensus 

a. Can move or is agile with 40 pounds, so the tipping point is 35-40 pounds 
b. But 25 pounds means that you dropped your ACH or some other mission-critical 

equipment so with the addition of a few more things, you’re at 35-40 pounds which is 
reasonable for these physical components for the baseline Soldier 

24. Weapons, ammo, PPE is in the 40-pound range 
a. BASELINE Soldier you stick to 40-pounds 

i. Incorporate the plus or minus 20 pounds 
25. You’re never going to make everybody happy with this, but 40 pounds is good 
26. Another individual is sticking with 15-25 pounds 
27. To perform these tasks optimally, the only addition you want to add is 15-25 pounds 

a. But to do these tasks with 40 plus pounds on, it’s a “spiritual” task 
28. TRADOC is behind, participant thinks that we’re going backward, we’re still training on things 

that we have already shown we are proficient at 
a. We already do this, so we need to come up with some newer, different things to 

forward the training doctrine of the Army 
29. Doing these WTBD with 40 pounds you will experience a degree of degradation 

 
React to Vehicle Roll-Over 
Q1: In said example, what are the different physical components, or physical movements, are involved in 
the task? 



Public Health Report No. 12-01-0614 

 
 

N–7 

Q2: Considering each physical component described above, how easy or difficult is it to perform?  While 
carrying an 80-pound load?  Do you think that the average Soldier, male or female, could perform that 
physical component with a fighting load?  Without a fighting load? 
Q3: What do you think an average, baseline Soldier could accomplish in terms of reacting to vehicle roll-
over?  If you had to develop the conditions and standards, what would they be? 
 

1. First thing is to take everything you have strapped-on off, keep OTV and whatever else the seat 
belt will fit around (your “kit”) 

2. You will not be able to put your chin to your chest, too much stuff 
3. 60 pounds would be roughly accurate, not 80 
4. If you have your neck guard on, you don’t have any room to tuck your chin to your chest 
5. Better description is to tuck everything into a ball, “ball-up” 
6. Ditching your gear, everything but the helmet because everything you’re wearing is going to 

snag in the vehicle 
7. Helmet and weapon 
8. You just have to be flexible and agile, IOTV (majority of Army should have these) 

a. Should have pull tabs? 
b. Apparently not everyone has IOTV’s 
c. Shouldn’t take that much effort to shed that excess equipment and weight 
d. Unit SOP is everyone has to wear your seatbelt at all times 
e. Cut the seatbelt, leave your IBA on because you may have to fight 
f. Others in the convoy will “circle the wagon” 
g. Another thinks you keep your fighting load on you depending on the threat level 
h. If time is of essence, you pull off your excess gear and get out 
i. How smashed up is the vehicle?  Is the truck on fire?  Is someone on top of you?  Are 

you being engaged? 
9. The windows are really small, so trying to get out with all your gear on is rather difficult 
10. This is a tough scenario to train on because it varies too much due to the myriad of reasons why 

a rollover may occur 
11. You would have to cover all the scenario to establish SOP’s for this type of event 
12. What are the physical tasks for getting out of the vehicle? 

a. You would have to establish some strength to try and open and keep the door open 
(lifting the door, trying to keep it open) 

b. The windows on the humvee, probably going out the windshield because the top is no 
longer available and the doors are pretty narrow spaces 

c. Look for the quickest way out, which would be the door if it’s available 
d. Is ditching your gear and crawling out of the window something a baseline Soldier can 

do?  Everyone should be able to do this.  If it’s on its side, you would have to pull and lift 
the door which may take 2-3 Soldiers.  If it’s on its roof, you would have to go out the 
sides 

e. Realistic scenario: you have 3 or 4 people that are in rough shape, IF your seatbelt is on 
you are upside down, someone is unconscious, first thing to do is identify the gunner 
because he is probably dead 
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f. This is a realistic expectation for a baseline Soldier, but that’s completely different than 
what will happen in the actual event 

i. One training scenario with gear, one without 
ii. Very realistic to expect a baseline Soldier to recover themselves out of a flipped 

vehicle 
iii. There isn’t a new level of fitness you’re asking us to do by executing this task 
iv. If we can do the previous scenarios, we can do this scenario 
v. Physical components are the same or similar than the others 

vi. Don’t know what things we’re measuring in this task 
vii. This one is almost our easiest one, it’s more mental than physical 

viii. “What’s going on upstairs”, meaning it’s more important to think clearly than 
have the physical capacity to do this 

ix. How are you going to react, can you react? 
x. Too many variables to make this a training exercise, should just be a unit SOP 

xi. Much more mental than physical 
xii. Just rollover, get out, not something you necessarily train on, but you do it in 

Kuwait before you go to your station 
xiii. Don’t have humvees in Afghanistan, different vehicle systems everywhere 
xiv. Not everyone has gunners anymore 
xv. Even State-side, we aren’t all driving humvees or tactical vehicles, so don’t 

necessarily have a standard common knowledge 
 
Solder Load 
Q1: Considering the Army Combat Uniform (ACU), what does the average baseline Soldier wear every 
day, and what would he\she be carrying in the pockets?  How much do you think this weighs?  The 
uniform plus other pocket and attached items?  Do you think the average, baseline Soldier can function 
effectively while wearing this much weight? 
 

1. Some people shed earplugs, some don’t 
2. Do not need Chapstik 
3. Gloves can shed 
4. Underwear can shed 
5. Eye protection 
6. Everything minus the sports bra I’m taking 
7. Left off the multi-tool because not everyone has one, not everyone needs one 
8. 11.75, 13, 12.13, 11.0, 12.6, 12.4, 12.3, 13.0, within a pound you’re looking at 12 pounds roughly 
9. This seems appropriate as far as weight per equipment 
10. Most everyone is this room has that much weight right now 
11. Is there anything missing that you would have in battle?  Some form of communication device 

a. Pound of smart cards 
b. Weapon and a magazine 
c. Looking for equipment in garrison 
d. In garrison you don’t need eye pro, ear pro, multi tool, gloves, more comes off the list 

when ‘in garrison’ is in effect 
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e. Leave the tool or knife 
f. Might want to have your ipro and gloves in garrison 

12. Chapstick, earplugs, gloves, maybe multi tool in a battle drill can be left behind 
13. Everything except the sports bra, and maybe not underwear 
14. You list a notebook, but no pen 
15. In a battle drill, you have all of this, but maybe not underwear 
16. This is the BASIC UNIFORM, this is how you show up 
17. 12-13 pounds sounds good 

 
Q2: Considering the Fighting Load (the ACU plus the gear a Soldier would wear and carry into a situation 
with potential enemy combatants): what would a Soldier going into a potential combat situation need to 
wear, carry, and hold in his/her hands?  How much do you think this weighs?  The uniform plus other 
items?  Do you think the average, baseline Soldier can function effectively while wearing this much 
weight?  What do you think an average, baseline Soldier should be wearing and carrying? 
 

1. 45 pounds after shedding a number of items 
2. 50 pounds 
3. Kept most of it 
4. Took off deltoid protector, lower back, protective side plates, waste pack, etool, compass, visual 

language translator card, goggles, grenade pouches, grenades, seems to concur all-around 
(these are all items taking out) 

5. The sling was questionable 
6. If we’re talking about the battles drills vs. just going wherever, we would also take off rhino 

mount, flashlights, infrared beacon concerning night drills 
7. Most people kept on body armor, plates, small arm inserts, em4, ACH, magazines, mag pouch, 

(all must-haves) 
8. Baseline Soldier fighting load should be around 52.81 on the LOW END 
9. 52.0 LOW END 
10. 52.0, 54.5, 47.0 (middle range), 52.0, 48 (low on the body armor), 64 with side plates, 56, 69 

with high end numbers for everything 
11. Someone would keep the grenade pouches, but not the grenades 
12. Range of 47-69 pounds 
13. Assuming 50-55 pounds, can you do the tactical foot march with just this weight?  YES (20 km, 

under 4 hours) 
14. Assuming 50-55 pounds, exterior movements for urban operations?  YES crawl, transition, climb 

the wall (yes and no, you are going to have someone there to help you), (you can do this, but it’s 
going to be slow), with this weight UNASSISTED these tasks, 6-foot wall with 60-70 pounds 
worth of stuff, is not doable 

15. At this weight, should the wall be a baseline?  NO, because they are not going to be alone and 
they will have someone there to help me 

16. Do not remember having to climb a 6-ft wall 
17. Sprinting with this weight: 15-meters yes, but obviously slower 
18. Baseline Soldiers should be able to do that, but you haven’t given us a standard time?  Under 

double time, yes, absolutely you should be able to d this 
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19. At 15 meters, the weight doesn’t affect the performance as much because it’s too short of 
distance 

20. Going up steps, it shouldn’t be a problem 
21. For moving under fire: not for a baseline Soldier, what can you train them to be able to do after 

6 months or so?  Yes, after training with the aforementioned fighting loads 
22. Should we have our Soldiers saying “this is what you need to do to accomplish the mission?”  Is 

this way too far?  Is this realistic?  Baseline Soldier in the Army cannot do this, but they should 
be held to this standard, but it’s going to take so much time to get this standard developed that 
it’s “not worth it” 

23. Have passed the previously-defined tipping point of 40 pounds? 
a. Individual movement techniques would render 55 pounds as too much weight 
b. It would take a unit a considerable amount of time to get that Soldier to achieve these 

tasks at said weight of 55 plus pounds 
c. A lot of the Army isn’t going to implement this because they have their own mission and 

agenda 
d. Baseline Soldiers could NOT do this, general agreement 
e. They WON’T DO IT 
f. How many Soldiers get to drill sergeant school and can’t perform the tasks and battle 

drills asked of them 
g. Not a reasonable expectation that is baseline for the entire Army 
h. Assuming that the PPE is mandatory, then it’s completely different 

 
Q3: Considering the Approach March Load (the Fighting Load plus the gear a Soldier would wear and 
carry into a protracted mission in a hostile region): what would a Soldier on a multi-day mission in a 
hostile region need to wear, carry, and hold in his/her hands?  How much do you think this weighs?  The 
uniform plus the other items?  Do you think the average, baseline Soldier can function effectively while 
wearing and carrying this much weight? 
 

1. In addition to your 12-13 pound uniform, roughly 50 pound gear 
2. This is enough gear for a 48-hour event, what is the load expectancy? 
3. 27, 40, 15, 27.6, 33.4, 47.8,  
4. Did not carry: ruck, downgrade to medium ruck, intermediate bag, you need mre’s, something 

to carry it in, molee, less mre’s,  
5. This tells me what we have been doing, but not that it is optimal 
6. Leaving out some sustainment items because this is tactical, so the load goes down by half 
7. If you’re training for a particular mission, such as 20-km in 5 hours, given our load, then a lot of 

these things articulated on this matrix would be something to sleep in, keep dry, chow, 
additional ammunition, radio, map 

8. Two-day patrol that is a combat patrol, you aren’t taking a sleeping bag because you won’t be 
sleeping (travel light and freeze at night, sucks to be you for two days) 

9. No more molee ruck sacks, just three-day packs 
10. Molees are stupid, molee rucks 
11. Molee rucks suck 
12. Three-day pack is close to the old system ruck, more realistic 
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13. In some circumstances the ruck may be essential to the mission and survival (Alaska), there is a 
reason to have it in some instances 

a. For baseline Soldier, this is not necessary 
14. Two points: fitness as it applies to warrior tasks and battle drills, there are some other avenues 

that physical fitness gets to: is there a level of fitness to be achieved that helps us with suicide 
prevention or increases self-esteem?  Multiple civilian studies that have found that daughters 
that are raised with higher levels of fitness have higher levels of self-esteem and don’t get into 
situations where sexual assault becomes an issue?  There is another component, not just 
towards mission, that makes the Army more resilient against suicide, sexual assault, etc. 

15. NO ONE agrees that just the PT test and weapons test is good enough to get into the Army 
16. With all of this, we have to define what an Army thinks a Soldier should be which always comes 

down to MOS-specific, which makes us weaker 
17. Marines all call themselves Marines, but the Army does not all call themselves Army, they define 

it by MOS (I’m an infantryman, I’m a mechanic I’m a …) 
a. In the Marines, it’s I’m a Marine and I’m a Marine and I’m a Marine 

18. We basically train to 2/9 tests to pass BCT (fitness test and arms test), but we need to change 
this 

 
Mike Haith’s Presentation – Key Points 

 We need to get back to COMPETITION and allowing squad leaders to gauge their own unit’s 
physical fitness 

o Reinstitute competition 

 We need to train “in-kit” 

 Where do you draw the line with training and injury risk? 

 No tactical training in NCOIS 
o Any school in quartermaster course is the same 
o Not getting the training in school to be able to relay that education and training 

 Should be able to have a workout of the day with crossfit, TRX, etc. 

 No more “one-size-fits-all” approach 

 Need for DIFFERENTIATION AND COMPETITION 
 
 
 
 



Public Health Report No. 12-01-0614 

 
 

O–1 

APPENDIX O 
 

Baseline Soldier Physical Readiness Requirements Study  
TRADOC in Process Review (IPR) Brief   

19 August 2013 
Presented by Mike Haith, TRADOC IMT-CoE   
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APPENDIX P 
 

Protocol Request for Fort Carson Field Study 
September 2013 
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-----Original Message----- 
From: Hoedebecke, Edward L CIV (US)  
Sent: Thursday, September 12, 2013 8:44 AM 
To: Jones, Bruce H CIV USARMY MEDCOM PHC (US); DeGroot, David W MAJ USARMY 
MEDCOM PHC (US) 
Cc: Eslinger, Dawn M CIV USARMY MEDCOM PHC (US) 
Subject: FW: Request for Review: Baseline Soldier Physical Fitness Study 
(Protocol Development Phase (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Bruce, Dave, 
 
Nancy Hathaway has reviewed the documents and determined the activity is not research.  What I what you to do is 
review the documents and agree that that is what you are actually doing.  If so, we have the answer and can proceed, 
if not, we have to talk. 
 
Ned 
 
Edward (Ned) Hoedebecke, DVM, MPH, MA, Dipl ACVPM 
Chair, Public Health Review Board 
Human Protections Administrator 
United States Army Public Health Command 
Aberdeen Proving Ground, Maryland 21010-5043 
 
 
-----Original Message----- 
From: Hathaway, Nancy L CIV USARMY HQDA OTSG (US)  
Sent: Thursday, September 12, 2013 8:41 AM 
To: Muraca, Stephanie T CIV (US); Hoedebecke, Edward L CIV (US); Eslinger, 
Dawn M CIV USARMY MEDCOM PHC (US) 
Cc: Myers, Cynthia M CIV USARMY TRADOC (US); Cable, Sonya J COL USARMY (US); 
East, Whitfield B Dr CIV USA USMA; Whitfield East; Bienvenu, Robert V II CIV 
USARMY HQDA OTSG (US) 
Subject: Request for Review: Baseline Soldier Physical Fitness Study 
(Protocol Development Phase (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
AHRPO has reviewed the attached documents and determined, based upon the information provided, that the activity 
does not meet the definition of "research" as defined by 32 CFR 219. 
 
While there is some systematic inquiry (observing individuals perform specific physical tasks and collecting their 
MOS, height/weight, last PT score, and opinions about the relevance of the tasks), there is no systematic evaluation 
that could contribute to generalizable knowledge. Rather, the intent of the activity is identify the operational relevance 
and feasibility of 5 task scenarios. This background information would then be considered in the development of 
measures for future research activities. 
 
Please note that the data collected from this activity may NOT be used for research purposes.  
 
To the extent that activities fall outside of those specifically described on the attached request, this determination 
does not apply. 
Nancy L. Hathaway, JD, CIP 
Acting Deputy Director 
Research Ethics and Compliance Officer  
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Army Human Research Protections Office 
7700 Arlington Blvd, Ste 3SW319 
Falls Church, VA  22042-5143 
AHRPO Office: 703-681-6565 
AHRPO email    usarmy.ncr.hqda-otsg.mbx.usarmy-ncr-hqda-otsg-mailbox-otsg--ahrp@mail.mil 
  
-----Original Message----- 
From: Muraca, Stephanie T CIV (US)  
Sent: Wednesday, September 11, 2013 11:09 AM 
To: Hathaway, Nancy L CIV USARMY HQDA OTSG (US) 
Cc: Myers, Cynthia M CIV USARMY TRADOC (US); Cable, Sonya J COL USARMY (US); 
East, Whitfield B Dr CIV USA USMA; Whitfield East 
Subject: Request for Review: Baseline Soldier Physical Fitness Study 
(Protocol Development Phase) (UNCLASSIFIED) 
Classification: UNCLASSIFIED 
Caveats: NONE 
 
Ma'am: 
 
Thank you, very much, for your time and patience regarding this issue. I hope this helps put things in order, but if not, 
please don't hesitate to contact me at this email address, or via cell [xxxxx]. 
 
The attached submission details an "information-gathering" effort to garner the insights and feedback we need to 
refine potential criterion measures. We are in the process of developing our research protocol, but before we can 
complete and submit it to AHRPO for consideration, we need to assess the feasibility and operational relevance of a 
series of Warrior Task and Battle Drill (WTBD) scenarios (our potential criterion measures). WTBDs are common 
Army tasks on which all Soldiers, regardless of age, gender, or occupational specialty, are required to maintain 
proficiency. WTBDs are taught in Initial Entry Training, and are consistently trained/reinforced throughout the Army 
career-cycle. 
 
A team of subject matter experts (SMEs) developed a series of WTBD scenarios that we hope to use as criterion 
measures in future research efforts. Before we can propose those efforts, or even assess the WTBD scenarios for 
reliability, we must determine if the scenarios are feasible (given time/space/resource constraints, can they actually 
be constructed and managed?) and operationally relevant (do experienced Soldiers think the scenarios contain 
movements actually performed in combat environments?).   That is what we hope to glean from this information 
gathering effort – the insight we need to refine (or scrap) the scenarios so that we can develop a research protocol. 
This is part of a larger study effort to improve Army Physical Fitness training and assessment by forging a stronger 
link between the former and the physical demands placed upon Soldiers in combat/hostile environments. 
 
V/r, 
Stephanie 
 
Stephanie T. Muraca, Ph.D. 
Research Psychologist 
IMT-CoE 
ATTN:  ATCG-MTA 
210 Dillon Circle 
Fort Eustis, VA  23604-5701 

mailto:usarmy.ncr.hqda-otsg.mbx.usarmy-ncr-hqda-otsg-mailbox-otsg--ahrp@mail.mil
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APPENDIX Q 
Fort Carson Field Study, September 2013 

Description of Field Events 
 

Diagram and Spreadsheet contributed by Don Goddard, AIPH Ergonomics Program 
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Day 1 – Army Combat Uniform (ACU)   
Day 2 – Fighting Load,   
Day 3 – Fighting Load (after 10 K Ruck March w Sustainment Load) 
_____________________________________________________________________ 

Individual Equipment List 

 
ACU      [Sustainment Load] 
Boots     5.00  Poncho     1.05 
Jacket & trouser  3.20  Liner Poncho     1.14 
Multi tool   0.50  Assault Pack w/ waist pack   4.2 
Rigger Belt   0.50  Water – 3L or 100 oz   7.10 
Patches    0.49  Hygiene Kit     1.0 
Patrol Cap    0.48  Undershirt moisture wicking x 1 ea 0.35 
ID Tags    0.38  Socks x 1 pr      0.20 
Undershirt    0.35  Improved Rain suit Top   1.7 
Gloves     0.25  Improved Rain suit Bottom   1.7 
Eye Pro    0.25  Meal Ready To Eat (MRE) 1 ea (1.50/0.68 kg) 1.5 
Notebook   0.25  Undershirt moisture wicking x 1 ea 0.35 
Underwear (shirt/Drawers) 0.55  Socks x 1 pr    0.20 
Socks    0.20  Improved Cleaning Kit    1.6  
Wrist Watch   0.19  Chemlight (2per)     0.04 
Ear Plugs   0.13  Water purification tablets    0.02 
Chapstick    0.01 
ID Card    0.01 
Sports Bra   0.20 
 

Fighting Load 
Body Armor with Neck/Groin Protector               22.5-41.8 
Enhanced Small Arms Protective Inserts 
Enhanced Side Ballistic Insert set with Side Plate Carrier 
MOLLE 100 oz Hydration System (with Water)      7.10 
MOLLE Tactical Assault Panel (TAP) or Fighting Load Carrier 
MOLLE 30 Round Double Magazine Pouch (3 x 0.25) 
MOLLE 30 Round Triple Magazine Pouch (2 x .375) 
Hand grenade Pouch (2) with (2) M67 Fragmentation Grenades w/o grenades  0.0625 

w/ grenades          1.86 
Lensatic Compass with Case         0.27 
Individual First Aid Kit (IIFAK)        1.08 
Mag Light Flashlight with 2 ea AA Battery      0.24 
Infrared Signal Beacon, PHOENIX with Battery      0.70 
Combat Glove          0.38 
Casualty Feeder Report/Witness Statement      0.01 
Advanced Combat Helmet (ACH)       2.9-3.8 
Helmet Cover w/Camouflage Cover Band      0.28 
Night Vision Goggle Mounting Plate       0.20 
M16 w/Fully Loaded Magazine (“rubber duck”-issued at Ft Jackson)   8.50 
M68-CCO with Battery         0.71 
2 Point Sling          0.28 
Back-Up Iron Sight         0.32 
5.56mm Magazine with 30 rds each (6 ea)      8.25 
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 Fort Carson Field Event Descriptions

Category Test Item Movement Action Demands

Start Move to Bucket Fi l l Run 52 ft

Bucket Fil l Fi l l  Buckets Shovel

Fi l l  5 cans   (rate XX shovel ful l s  per 

minute, tota l  weight can + bucket, bucket 

weight)

Transition Move bucket fi l l  to sandbag s tack Walk 8 ft

Sandbag Stack Stack Sandbags Lift 40 lb sandbag x 16

Carry (40 lb sandbag 18 ft) x 16

Lower 40 lb sandbag x 16

Transition Move from  flag 1 to flag 2 between tables Run 18 ft

Transition Move from flag 2 to flag 3 at high crawl Run 35 ft

High Crawl High Crawl High Crawl 20 ft

Transition Stand

Short Run Run from flag 4 to high wal l Run 25 ft

High Wall Jump high wal l Jump 1 ft high sandbag pi le

Short Run Run from high wal l  to wide wal l Run 13 ft

Wide Wall Jump wide wal l Jump 4.5 wide 4 x 4 sandbag obstruction

Short Run Run from wide wal l  to cone (flag 5) Run 15 ft

Short Run Run from flag 5 to ti res Run 39 ft

Tire Run Run through 6 ti res Run 12 ft of ti res  (6 s teps)

Short Run Run from ti res  to cone (flag 6) Run 38 ft

Short Run Run from flag 6 to high wal l Run 15 ft

High Wall Jump high wal l Jump 1 ft high sandbag pi le

Short Run Run from high wal l  to wide wal l Run 13 ft

Wide Wall Jump wide wal l Jump 4.5 wide 4 x 4 sandbag obstruction

Short Run Run from wide wal l  to cone (flag 7) Run 12 ft

Short Run Run from flag 7 to ba lance beam Run 15 ft

Balance Beam Pick up saw and ammo can Lift 18.3 lb saw and 29.3 lb ammo can

Negotiate ba lance beam Walk 12' beam length x 2

Lower saw and ammo can Lower 18.3 lb saw and 29.3 lb ammo can

Transition Run from flag 8 end of ba lance beam to flag 9  front of rucksack carry overRun 30 ft

Transition Run from flag 9 to flag 10 at one end of the rucksack carry overRun 15 ft

Platform MountLi ft rucksack Lift

53 lb rucksack from ground and place on 4 

ft high platform (4'2" x 4' x 4')

Cl imb platform Climb Cl imb on top of 4 ft high platform

Move over platform Move Move over 4'2" long platform

Jump to ground Jump Jump 4 ft from top of platform to ground

Pul l  rucksack across  platform Pull

pul l  53 lb rucksack 2 ft across  top of 

platform

Lower rucksack Lower

lower 53 lb rucksack from top of platform 

to ground 4 ft below

Transition Run from rucksack platform to high wal l Run

Run 15 ft from rucksack platform to high 

wal l

High Wall Negotiate high wal l Climb Cl imb 4' 6" high wal l

Short Run Run from high wal l  low wal l Run 16 ft

Low Wall Negotiate low wal l Climb Cl imb 3' 6" low wal l

Short Run Run from low wal l  to rol l  under Run 10 ft

Roll Under Rol l  under obstacle Roll under 2 ft high pipe

Short Run Run from pipe to low wal l Run 10 ft

Low Wall Negotiate low wal l Climb Cl imb 3' 6" low wal l

Short Run Run from low wal l  to tunnel Run 10 ft

Tunnel Crawl  through tunnel Crawl 4' 6" through tunnel  (4'4" x 4'6" x 2'9")

Short Run Run from tunnel  to low wal l Run 10 ft

Low Wall Negotiate low wal l Climb Cl imb 3' 6" low wal l

Short Run Run from low wal l  to BA Ti re Run 22 ft

Fighting 

Position

Move O-U-A-T
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 Fort Carson Field Event Descriptions, Continued ( page 2)

Category Test Item Movement Action Demands

Tire Flip Li ft ti re 2 x 2 times Lift 102 lb ti re

Push ti re over 2 x 2 times Push ___ lb

Short Run Run from BA ti re to Skedco flag 11 Run 17 ft

Skedco Pull Pull Skedco Pull Pull Skedco using 53.3 force 40 ft x 2

Short Run Run from Skedco cone (flag 11) to flag 12 Run 14 ft

Short Run Run from flag 12 to sandbag toss Run 15 ft

Sandbag Toss Throw sandbags  over wal l Lift 30 lb sandbag x 4

Throw Throw over 4'6" wal l  x 4

Short Run Run from sandbag toss  to trashcan Run 19 ft

Trashcan Turn Turn trashcan Turn

Turn 55 ga l  trashcan x 4 revolutions  us ing 

60 lbs  of force

Short Run Run from trashcan to low barrier Run 25 ft

Short Run Run from low barrier to high barrier Run Run 30 ft

Short Run Run from high barrier to HMMWV Run 31 ft

Evacuate CasualtyExtricate casualty Pull

Pull casualty out of HMMWV using ___ lb 

force

Lower Lower casualty ___ ft to ground

Casualty Drag Casualty Drag Drag Pull casualty 45 ft using 112 lb force

Finish Run from HMMWV to finish l ine Run 67 ft

Casualty 

Evacuation

Perform 

Combatives
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APPENDIX R 
Fort Carson Field Study, Sept 2013- 

Rankings of Physically Difficult Tasks 
 
 

Prepared by USAPHC-IPP, 
as discussed in Section 9.2 of this PHR
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n % n % n % n % n % n % n % n % n % n % n % n % n % n % n % n % n % n %

Ruck March 13 30 3 16 15 11 1 1 0 0

Fighting Position 21 18 9 13 15 29 16 12 17 14 29 24 37 30 11 10 9 9 15 11 14 11 14 13 43 100 19 100 23 17 16 14 24 24

Bucket Fill 3 3 3 4 4 8 5 4 6 5 9 7 3 2 1 1 2 2 2 2 5 4 3 3 7 16 3 16 1 1 3 3 3 3

Sandbag Stack 18 15 6 9 11 22 11 8 11 9 20 16 34 27 10 10 7 7 13 10 9 7 11 10 36 84 16 84 22 16 13 11 21 21

Move O-U-A-T 11 9 0 0 0 0 5 4 8 7 3 2 14 11 7 7 2 2 34 26 17 13 9 8 0 0 21 16 19 16 11 11

Rucksack Move (crawl & sprint) 2 2 1 1 0 0 0 0 0 0 0 0 10 8 3 2 2 2 5 12 5 26 5 4 3 3 0 0

Balance Beam1 1 1 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 1

High Walls/Wall Gauntlet 11 9 0 0 0 0 2 2 6 5 1 1 14 11 7 7 2 2 24 18 14 11 7 7 0 0 16 12 14 12 10 10

Perform Combatives 62 52 35 51 24 47 79 60 67 56 52 42 58 46 58 55 23 23 60 45 86 65 43 40 0 0 54 40 62 53 32 32

Tire Flip 7 6 9 13 1 2 13 10 6 5 5 4 15 12 15 14 6 6 18 14 28 21 5 5 9 21 14 74 15 11 12 10 7 7

Skedko Pull 38 32 12 17 13 25 41 31 29 24 21 17 28 22 28 27 9 9 31 23 34 26 15 14 30 70 23 121 33 24 39 33 13 13

Sandbag Throw 7 6 5 7 5 10 4 3 4 3 6 5 1 1 5 5 2 2 3 2 5 4 4 4 1 2 5 26 1 1 3 3 2 2

Trash Can Spin 10 8 9 13 5 10 21 16 28 23 20 16 14 11 10 10 6 6 8 6 19 14 19 18 3 7 8 42 5 4 8 7 10 10

Casualty Evacuation 25 21 25 36 12 24 32 24 28 23 39 32 16 13 29 28 19 19 23 17 16 12 41 38 0 0 22 16 19 16 33 33

Extricate and Drag 25 21 25 36 12 24 32 24 28 23 39 32 16 13 29 28 19 19 23 17 16 12 41 38 16 37 35 184 22 16 19 16 33 33

TOTALS 119 100 69 100 51 100 132 100 120 100 123 100 125 100 105 100 53 53 132 100 133 100 107 100 56 100 22 100 135 100 117 100 100 100

n % n % n % n % n % n % n % n % n % n % n % n %

Road March 28 15% 4 3% 0 0% 15 3%

Fighting Position 37 15% 26 14% 44 25% 107 17% 52 20% 25 11% 23 14% 100 16% 66 35% 35 25% 24 24% 125 29%

Bucket Fill 8 3% 9 5% 13 7% 30 5% 5 2% 6 3% 5 3% 16 3% 8 4% 6 4% 3 3% 17 4%

Sandbag Stack 29 12% 17 9% 31 18% 77 13% 47 18% 19 8% 18 11% 84 14% 58 30% 29 21% 21 21% 108 25%

Move O-U-A-T 1 16 6% 8 4% 3 2% 27 4% 48 19% 24 10% 11 7% 83 14% 21 11% 19 14% 11 11% 51 12%

Rucksack Move (crawl & sprint) 2 1% 1 1% 0 0% 3 0% 10 4% 3 1% 2 1% 15 2% 10 5% 8 6% 0 0% 18 4%

Balance Beam1 1 0% 1 1% 2 1% 4 1% 0 0% 0 0% 0 0% 0 0% 0 0% 2 1% 1 1% 3 1%

High Walls/Wall Gauntlet 13 5% 6 3% 1 1% 20 3% 38 15% 21 9% 9 6% 68 11% 16 8% 14 10% 10 10% 40 9%

Perform Combatives 141 56% 102 54% 76 44% 319 52% 118 46% 144 61% 66 41% 328 53% 54 28% 62 45% 32 32% 148 34%

Tire Flip 20 8% 15 8% 6 3% 41 7% 33 13% 43 18% 11 7% 87 14% 24 13% 26 19% 7 7% 57 13% `

Skedko Pull 79 31% 41 22% 34 20% 154 25% 59 23% 62 26% 24 15% 145 24% 63 33% 62 45% 13 13% 138 32%

Sandbag Throw 11 4% 9 5% 11 6% 31 5% 4 2% 10 4% 6 4% 20 3% 2 1% 8 6% 2 2% 12 3%

Trash Can Spin 31 12% 37 20% 25 14% 93 15% 22 9% 29 12% 25 16% 76 12% 8 4% 16 12% 10 10% 34 8%

Casualty Evacuation 57 23% 53 28% 51 29% 161 26% 39 15% 45 19% 60 38% 144 23% 22 12% 19 14% 33 33% 74 17%

Extricate and Drag 57 23% 53 28% 51 29% 161 26% 39 15% 45 19% 60 38% 144 23% 38 20% 54 39% 33 33% 125 29%

TOTALS 251 100% 189 100% 174 100% 614 100% 257 100% 238 100% 160 100% 655 100% 191 100% 139 100% 100 100% 430 100%

day 1 day 2 day 3

Fighting Position 15% 20% 35%

Bucket Fill 3% 2% 4%

Sandbag Stack 12% 18% 30%

Move O-U-A-T 6% 19% 11%

Rucksack Move (crawl & sprint) 1% 4% 5%

Balance Beam 0% 0% 0%

High Walls/Wall Gauntlet 5% 15% 8%

Perform Combatives 56% 46% 28%

Tire Flip 8% 13% 13%

Skedko Pull 31% 23% 33%

Sandbag Throw 4% 2% 1%

Trash Can Spin 12% 9% 4%

Casualty Evacuation 23% 15% 12%

Extricate and Drag 23% 15% 20%

Road March 15%

TOTALS 100% 100% 100%

2nd 3rd 2 1st 2nd 3rd

Top 1-3
Day 3 - THURSDAY Totals

1st

Event

1st1st 2nd 3rd 1st 2nd 3rd1st

Event

Day 1 - TUESDAY totals Day 2 -WEDNESDAY Totals

2nd 3rd 1st 2nd 3rd

Top 1-3 2nd 3rd1st 2nd 3rd 1st 2nd 3rd Top 1-3

Day 3-THURSDAY Week 1 Day 3- THURSDAY  Week 2Day 1 - TUESDAY Week 1 Day 1- TUESDAY Week 2 Day 2 - WEDNESDAY Week 1 Day 2 -WEDNESDAY Week 2

Table R-1. Analyses of Reported Most Physically Demanding Events, Fort Carson Field Study 
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APPENDIX S 
 

Fort Carson Field Study, Sept 2013 
Correlation Analyses 

 
This appendix contains the key findings of the correlation analyses conducted on data 
collected during the Sept 2013 Fort Carson field study described in Section 9 of this 
report.  Due to the expected variation and confounding in these types of associations, 
statistically-significant Pearson correlation (r) values greater than 0.4 were considered 
noteworthy. However, more specific rankings of the noted correlation values were 
assessed based on the following scale: 
 
Ranking Scale used to Assess Correlation (r) values  
 

 
  

<.4 LOW

>.4 <.5 MODERATE

>.5 <.7

>.7

HIGH

VERY HIGH
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Correlation Matrices 
Tables S-1 through S-12 

 
 
Table S-1.  FEMALES in ACU:  Individual Events and Associated TASK Groups 
with Weight, Height, and Fitness Variables 
 
Table S-2. FEMALES in Fighting Load (FL):  Individual Events and Associated 
TASK Groups with Weight, Height, and Fitness Variables 
 
Table S-3. FEMALES in FL After 6.2 Mile Road March:  Individual Events and 
Associated TASK Groups with Weight, Height, and Fitness Variables  
 
Table S-4. MALES in ACU:  Individual Events and Associated TASK Groups with 
Weight, Height, and Fitness Variables 
 
Table S-5. MALES in FL:  Individual Events and Associated TASK Groups with 
Weight, Height, and Fitness Variables 
 
Table S-6.  MALES in FL After 6.2 Mile Road March:  Individual Events and 
Associated TASK Groups with Weight, Height, and Fitness Variables 

 
Table S-7.  Soldiers in ACU Performed Each Task in Random Order: Correlation of 
Field Events with Each other 

 
Table S-8.  Soldiers in ACU Performed Each Task in Order through Course: 
Correlation of Field Events with Each other 

 
Table S-9.  Soldiers in Fighting Load (FL) Performed Each Task in Order through 
Course: Correlation of Field Events with Each other 

 
Table S-10.  Soldiers in FL Performed Each Task in Order through Course After 6.2 
Mile Road March: Correlation of Field Events with Each other 
 
Table S-11.  6.2 Mile Road March Correlated with Height, Weight, and APFT 
Variables 

 
Table S-12.  6.2 Mile Road March Correlated with Tasks and Individual Events (Day 
3, After Road March) 
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