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Public Health Report No. 12-01-0614
Development of a New Army Standardized Physical Readiness Test
January 2012 through December 2013

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.qg.,
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 TRADOC requested three groups of SMEs to evaluate the APRT that Appendix D
2012 was to be implemented 1 October 2013 in order to advise decision-
makers as to whether to implement the proposed 2012 APRT.
August HQDA organized a video teleconference with Army SMEs from Section 5
2012 TRADOC, USAPHC and USARIEM, to discuss plans to suspend Appendix E
implementation of proposed APRT pending a more comprehensive
study.
Gender Analyses of APFT and APRT events SECTION 6
September- USAPHC analyzed gender-related score differences for APFT and Appendices F, G
October 2012 | pilot APRT events (presented and discussed during initial October
conference).
October 2012 | USAPHC participates in TRADOC initial planning conference at Ft. Appendix H
Eustis, VA, also attended by USARIEM, USUHS, and others.
Study Plans and USAPHC Systematic Review SECTION 7
November The TRADOC project lead presented study concept to the TRADOC Appendix |
2012 Chief of Staff for approval — included five phases: first phase was a
systematic literature review to be performed by USAPHC.
January— USAPHC conducted preliminary assessment of Army-relevant tasks Appendix J and K
June 2013 and initiated a Systematic Review of the scientific literature; provided
interim findings of the review to TRADOC in June 2013.
Identifying Key Warrior Tasks and Battle Drills (WTBDs) SECTION 8
April 2013 USAPHC SMEs participated in a blue ribbon panel sponsored by the Section 8.2

National Strength and Conditioning Association and American College | Appendix L
of Sports Medicine to rank military tasks and associated fitness tests.

May 2013 TRADOC planning conference focused on deconstruction of various Section 8.3
WTBD to identify essential components of physical fithess required to Appendix M
perform the tasks.

May — July USAPHC provided SME support to TRADOC focus groups at Ft Section 8.4
2013 Jackson, SC; Ft Benning, GA; and Ft Leonard Wood, MO to obtain Appendix N
feedback from Soldiers regarding physical demands of key WTBDs.
June USAPHC provided SME support to initial TRADOC pilot evaluation of Section 8.5
2013 proposed field events to simulate key WTBDs (Fort Jackson, SC)
August 2013 TRADOC presented In-Process Review (IPR) briefing to stakeholders | Section 8.5
Appendix O
Fort Carson Investigative Field Study SECTION 9
September USAPHC provided data collection and analysis support for the
2013 TRADOC field study at Fort Carson, CO where Soldiers performed a
series of simulated tasks and associated events that represented Section 9.1 and
major components of the essential WTBDs. Appendix P
[This report contains the TRADOC protocol for that field study, a Appendix Q

description of the simulated field events and tasks, the ranked scoring | Section 9.3 and
of Soldiers perceptions of the physically-demanding tasks after their Appendix R

participation, and also results of the USAPHC analysis of the Section 9.4 and
correlation of events, tasks, ad physical variables.] 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 (ACOMSs) 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 fithess and
injuries. Defining the scientific relationship between physical fithess 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 fithess 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 fithess tests and standards.

The U.S. Army has utilized various tests of physical fithess since as early as 1940 (See Appendix
B). The current APFT was established in 1980 (DA, 2010). Itincludes 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 fithess (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

3
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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 fithess 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 fithess, be safe and easy to administer, and that
training for the tests should enhance health-related fithess and minimize injury risk. A tiered
approach for assessment of a base level of fithess 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
fithess and be associated with successful performance of physically demanding WTBDs.

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 fithess 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.



Public Health Report No. 12-01-0614

Table 2. Systematic Review Subject Areas

Systematic Review Subject Areas Assigned Personnel
. . . Tyson Grier, Morgan Anderson, Tim Bushman
1 | Lab and Field Tests to Assess Physical Fitness (USAPHC)
5 Comparison of Physical Fithess Tests to Job MAJ DeGroot and Veronique Hauschild
Task Performance (USAPHC)
Association of Task Performance and Injury Keith Hauret and Elizabeth Clearfield (USAPHC)
4 Association of Components of Physical Fitness | Dr. Dianna Purvis, Dr. Pete Lisman, Dr. Sarah
and Injury 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 SC|ent|f|caIIy supported adjustments for rapid rewews (Ganaan 2010).
The databases used included: PubMed®, selected port|ons of EBSCOhost® (Academic Search
Premier), Cochrane Methodology Reglster MEDLINE® Biomedical Reference Collection,
Comprehensive Nursing & Allled 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 artlcle look-ups; it was also not completely accessible for free
government access so was considered of limited additional benefit to this reV|ew (PubMed is a
registered trademark of the U.S. National lerary of Medicine.) (EBSCOhost is a registered
trademark of EBSCO Pubhshlng) (MEDLINE is a registered trademark of the U.S. Natlonal 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:

e 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.

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

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

e 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.

Records excluded based
on population and military
relevancy
[n=48415)

=
=
5 Records identified through systematic
E database search and SME query
o [n =57 484)
: l
Totzl records after duplicates remowved;
E" Titles and sbstracts were screened to
E determine relevancy
2 [n=49,318)
=]
W
Full-text articles obtained
:._i‘ and reviewsed to zssess
o zligibility
- [n = 901)
(A1)
¥
Final number of studies
T included in qualitative
E synthesis
E gf data
[n=383)

Full-text articles excluded
based on military
relevancy and type of
datz avzilzble
[n=518)

* 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" 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 fithess 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 fithess 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 fithess 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 maodifications to the field events were
made prior to the official field study planned for Fort Carson, CO.

9
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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)

Common Soldier Task ? Bucket Fill

Sandbag Stack

Prepare Fighting Position

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

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

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

Perform Combatives

Elements of Key Warrior tasks °
(“Move” and Survive”;

Elements of Battle Drills (e.g.,
“react to contact”, “react to indirect
fire”) ©

Tire Flip
Skedko Pull
Sandbag Toss
Trashcan Spin

Casualty Evacuation

Battle Drills (e.q)., “perform combat
casualty care”)

Extricate Casualty
Casualty Drag

% DA, 2011
® 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.

10
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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.

o 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.

o 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.

e 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

11
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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

Day 3

Soldier Tasks®® and Associated Events AgSyOnlly Figl?tﬁw{; and gﬁ??ﬂ&%ﬁﬁmﬁfﬁ
Prepare Fighting Position * 15% 20% 35%
Bucket Fill 3% 2% 4%
Sandbag Stack 12% 18% 30%
Move Over-Under- Around- Through (Move O-
U-A-T)" 6% 19% 14%
Crawl and Rucksack Move 1% 1% 3%
Balance Beam 0% 0% 0%
High walls (wall gauntlet) 5% 15% 11%
Perform Combatives > ¢ 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: € 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)]
° 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:

e 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.

e 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
(20.7 or =-0.7); High (0.5 to < 0.7 or £-0.5 =-0.7); and Moderate (= 0.4 t0 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.
o 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.

e 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)

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.

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.

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

e 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.

e 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.

e 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.

e 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.

e 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.

e 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).
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Table 6. Task to Task Correlation Results

Fight Pos

Combat

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

Fight Pos MOUT Combat CasEvac
Fight Pos 1 0.68
MOUT 1 0.66
Combat 1 0.63
CasEvac 1

CasEvac

Fight Pos= Prepare Fighting Position
Combat = Perform Combatives
CasEvac = Casualty Evacuation

that were not measured here.

Fight Pos 1 0.69 0.619
MOUT 1 0.659
Combat 1

CasEvac

Legend:

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 (20.7 or =-0.7); High (=0.5 to < 0.7 or £-0.5 2-0.7); and Moderate (= 0.4 t0 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)
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10

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 fithess
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.

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:

e 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 %-mile run (~800 yards)). This suggests that use of certain events as a fithess
standards may be considered ‘unfair’ if they are not made gender specific. Other events, such as
sit ups, rower, or short runs (shuttle, ¥2-mile) may be more “gender-neutral.”
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o 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).

o 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.

e 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).

e 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 fithess 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.

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.

APFT History

Army conducts numerous conferences to review, revise, update
physical readiness training and assessment:

® 1958 - Physical Fitness Seminar, hosted bythe United States Army Infantry
School, FT Benning, GA, 21-24 April, 1958.

= 1970 - Physical Fitness Symposium, hosted bythe USAIS, FT Benning, GA, 12-
14 October 1970.

* 1980 - Department of Defense Study of the Military Services Physical Fitness;
hosted by the Secretary of Defense, 17-19 June 1980.

= 1990 - National Conference on Military Physical Fitness, hosted by the
President's Council on Physical Fitnessand Sports, in cooperation with the National
Defense University, 25-26 January 1990.

= 2010-Army Physical Fitness Test Working Group, hosted by the USAPFS, Fort
Jackson, SC, 26-27 October, 2010.
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History of Army Physical
Readiness Training &
Assessment

World War | — The Princeton Years

* Chairman/Professor of Hygiene and Physical Education
* Introduced mass athletics - sports into training camps
* Mass Physical Training (1919) —approved by Army War Dept

Joseph Raycroft

Individual Efficiency Test (IET)

v Based upon lessons learned from WwWi
v’ Five-item combat readiness battery

* 100-yd run

* Running Broad Jump

= 8’ wall Climb

* Hand grenade Throw

* Obstacle Course Run

Fia, 120,

Interwar Years (1920 - 1942)

Physical Training, Basic Field Manual - BFM (1936) — Volume
| = Chapter 4.

Physical Training, Field Manual - FM 21-20, (1941):
recommended a myriad of fitness tests designed to assess
combat readiness.

Primary Assessments Secondary Assessments
L] W * Baseball Throw
100:¥9 Basty * BasketballThrow
® Running HighJump s BarVault
® Running Broad Jump * Ymilerun
® push s %milerun
asiups * 2 milewalk
® OCT - Obstacle Course Test = Verticaljump
Individual Efficiency Test (IET) * Pull-ups
s 100-ydrun ® 20" ropeclimb
: zi@ﬂnff?: Jump = Stand/Run hop-skip-jump
: Har:qre:cemw * Standing backwardjump
* Obstacke Course Run * Runninglong dive

FM 21-20 (1941)

PLINARy
R A T
SETYING e

tmacuts

Kelton’s Outcome Assessments

+ scale a 15" wall without instruments

« vault a horse 15 hands high

* leap aditch 10' wide

* run a mile in 8 min or two miles in 18 min

+ walk 4.5 miles in one hour

« walk 3 miles/hour with 20 Ib knapsack (arms and equipment)
* swim a mile and repeat

« dive and swim underwater for 45 sec

« dive head foremost from a height of 8 feet

« leap into the water from a height of 20 feet

« demonstrate proficiency in use of the foil, sword, and bayonet
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1 t‘nm PWALL CRAWL - 8COICH. - GALANCE RUN -t
m '(M nmu UNDER . - BROAD/UMA P WIDE -, rm
47 LONG. PLATZO0RM s

v 20 WG

FIouaz 17.—0betacie course.

World War Il

* 7 December 1941 — Pearl Harbor
* 1942 — Army Ground Forces Training Directive

v' Army Ground Forces (AGF) Test
v “highly encouraged”

v’ Contained six (6) events:
= Pushups
= 300-yd Shuttle Run
® 20-sec Burpee Test

= 70-yd Pig-a-back Run (carrying Soldier of equal weight)
= 70-yd Zig-zag Run(creep, crawl, jump, run)
= 4-mile Road March

World War Il

Physical Conditioning (DA Pamphlet 21-9, May 1944)
v Physical Efficiency Test Battery- PETB replaces AGFT

v First time use of normative scales (0-100)
v PETB was designed to measure the “man’s total score”
v Contained seven (7) test events:

= Pull-ups AGFT
20-sec Burpee Test Pushups
Squat Jumps 300-yd Shuttie Run

* Pushups 2 ';)g,s:cpurp:eg;!

: = 70-yd Pig-a-back Run
®* 100-yd Pig-a-backRun 70 de:q-zag Run i
= Sit-ups = 4-mile Road March
-

300-yd Shuttle Run

COL Theodore Bank -

Post World War Il to Korea

Physical Training (FM 21-20, 1946 & 1950)

v Introduced two physical fitness test batteries (PFTB) —
“Outdoor” and “Indoor”

v Terminated AGF Test
v'Revised PETB (eliminated burpee/pig-a-back)

PETB Outdoor Battery PFTB Indoor Battery
= Pull-ups = Pull-ups

® Squat Jumps = Squat Jumps

= Push-ups = Push-ups

= Sit-ups = Sit-ups

= 300-yd Shuttle Run s Shuttle Run (250 yds) or

60-sec Burpee Test

Post Korean War

Task Force Smith - “As the reports came back from Korea, an alarming
number of casualties were attributed to the inability of the U. S. soldiers
to physically withstand the rigors of combat over rugged terrain and
under unfavorable climatic conditions.” (FM 21-20,1957, p. 10)

FM 21-20, Physical Training and TM 21-200, Physical
Conditioning (1957)

v/ Retained the Physical Fitness Test Battery (PFTB) - outdoor
v'Introduced the Physical Achievement Test (PAT); which was only

administered to “combat type units” and was designed to measure
combat readiness.

PhysicalFitness Test Battery (PFTB’ Physical Achievement Test {PAT)

= pyll-ups = S-sec Rope Climb
®= SquatJumps * 75-ydDash

* Push-ups * Triple BroadJump
* Sit-ups = 150-yd Man Carry
* 300-yd Shuttle Run = 1-mileRun

Pre Vietnam War

Change 1: TM 21-200, Physical Conditioning (1961)
introduced the Physical Combat Proficiency Test
(PCPT).

v The PETB and PAT fitness tests were terminated

v PCPT was designed to assess individual and unit fitness
v Minimum performance times/scores were provided

Physical Combat Proficiency Test

* 40-yd Low Crawl

= Horizontal Ladder Test (1-min)

= Dodge. Run, and Jump

= Grenade Throw PFIB

= 1-mile Run « Pull-ups

» Squat Jumps

= Push-ups

= Sit-ups

= 300-yd Shuttle Run
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Vietham War

Physical Readiness Training (FM21-20, 1969)

Retained the 5-item Physical Combat Proficiency
Test (PCPT) and identified three additional specialty
tests.

v PCPT: 40-yd low crawl, horizontal ladder, dodge/run/jump, grenade
throw, 1-mile run

v Army Minimum PFT — Male: squat bender, sit-ups. push-ups, leg

over, burpee, stationary run

¥’ Airborne Trainee PF Qualification Test: chin-ups, bent-leg sit-ups,
push-ups, half knee bend, 1-mile run

v Inclement Weather PFT: push-ups, knee bender, sit-ups, side step
(jumping jacks), squat thrust (burpee)

Post Vietham War

Physical Readiness Training (FM 21-20, 1973)

Introduced the Advanced Physical Fitness Test (APFT), the
Staff-Specialist PFT (SSPFT), and the Basic PFT (BPFT).

v/ APFT: inverted crawl, bent leg sit-ups, run/dodge/jump, 2-mile run

v’ SSPFT push-ups, bent leg sit-ups, run/dodge/jump, 1-mile run

v BPFT (for trainees < 40): inverted crawl, bent leg sit-ups, run/dodge/
jump, 1-mile run

v’ FM 21-20 (1973) also recognized four (4) specialty tests:

® InclementWeather PFT

® Minimum PFT - Male

® Airborne Trainee PF Qualification Test

® Ranger/Special Forces PF Qualification Test

Women’s Army Corps

FM 35-20, Physical Fitness for Women (1975)
approved four physical fithess tests for women.

v Advanced PFT: 80m shuttle run, modified pushups (knees),
run/dodge/jump, modified sit-ups (crunches), 1-mile run

v Basic PFT (for basic trainees): 80m shuttle run, modified pushups
(knees), run/dodge/jump, modified sit-ups (crunches), .5-mile run

\/§taﬁ-3xcialist PFT 80m shuttle run, modified pushups (knees),
run/dodge/jump, modified sit-ups (crunches), stationary run

v/ Airbome Trainee PF Qualification Test: incline chin-up (approximately
45° angle), modified pushups, modified sit-ups, knee bender, 1-mile run

Cold War PRT

Physical Readiness Training (FM 21-20, 1980)

Introduced the Army Physical Readiness Test (APRT):

v Supersedes FM 21-20 (1973) and FM 35-20 (1975) establishing the
first gender integrated Physical Readiness Training manual

v’ Men and women performed same 3-event PRT

v Stipulations for the APFT were: easy to administer (administer
anywhere) and minimal need for equipment

v Soldiers >40 years/age were not allowed to test PU or SU

= Soldiers (ages 17-39): Push-up, Sit-up and 2-mile Run

= Soldiers (ages 40-60): 2-mile run or alternate cardio event

1982 - U.S. Army Soldier Physical Fitness Center —FT Ben Harrison
1983 — Master Fitness Trainer Course (6P —ASI)

S

<

Breaking the 40 year old Barrier

Physical Fitness Training (Change 1, FM 21-20, 1986)
v 23 June 1986 Headquarter DA published Change 1

v Scoring standards were change to 5-year age increments

v With 5-year age increments 17-21... a 37-41 age group was
established, effectively breaking the 40 year old age barrier

¥ Minimum performance scores (60-pt score) for 17-21 year old men and
women changed significantly

¥ 60-pt scoring standards (17-21)

= Men PU =42, SU =52 2MR =15:54
= Women PU=18, SU =50, 2MR =18:54

[

Proposed APRT (2002)

The PROPOSEDsix eventAPRT consists of
the following events:

v LongJump (2 x 5 second jumps)
v Power Squat (1 minute)

v Heel Hook (1 minute)

v Shuttle Run (6 x 25 yard sprints)
v Push-Ups (1 minute)

v 1 MileRun (As fast as you can)

Note: There are no exceptions to this sequence.
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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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TALKING POINT PAPER

MCHB-IP-DI
29 February 2012

SUBJECT: Changes to the Army Physical Fitness Test

1. Purpose: To provide talking points on the potential effects of proposed changes to
the Army Physical Fitness Test on physical performance and injuries.

2. Talking Points:

» The current APFT effectively measures three key components of physical
fithess necessary for warrior tasks: aerobic endurance, muscle endurance, and
body composition.

»  Two-mile run time, the APFT measure of aerobic endurance, is predictive of
individual and unit readiness as well as performance on operational tasks.

+ Advantages of the current APFT include its ease of administration and the
ability to assess Soldier fithess over multiple decades.

«  Current physical training doctrine, Army PRT, is built on established scientific
principles that improve physical fithess while minimizing overtraining and injuries.

+ Training for a 4-mile APFT run event will increase cumulative running mileage,
which will increase injuries.

» Training for a 12-mile road march APFT event will result in greater training
time requirements and increased injuries.

»  Prior studies of physical performance tests should be considered in
development of a new APFT.

» Any new tests selected for the APFT should measure recognized components
of health and operational fithess, be safe and easy to administer, allow for
comparisons to past fithess measures, and should encourage Soldiers to train for
the test such that health-related fitness is enhanced and risk of injury is minimized.

+ Atiered approach to physical fithess testing that allows for assessment of a
base level of fithess and additional assessments according to occupational
specialty and common military tasks identified by NATO [24] should be
considered.

Drs. Jones and Chervak/MCHB-IP-D1/410-436-1377
APPROVED BY: LTC(P) Cersovsky
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WHITE PAPER

MCHB-IP-DI
29 February 2012

SUBJECT: Changes to the Army Physical Fithess Test

1. Purpose: To summarize the potential effects of proposed changes to the Army
Physical Fitness Test on physical performance and injuries.

2. Background.

a. GEN Odierno (CSA) will make a decision shortly on proposed changes to the Army
Physical Fitness Test (APFT), including possible new events, to be implemented on 1
October 2012. Events that have been considered for the new APFT include the 60-yard
shuttle run, one-minute rower, standing long jump, one-minute push-ups, and a 1.5-mile
run. In February 2012, the Sergeant Major of the Army suggested that a 4-mile run and
12-mile ruck march with load should be part of the new APFT, rather than a 1.5-mile run.
He also suggested replacing push-ups with dead-hang pull-ups and changing the rower
event time from one to two minutes.[1]

b. Atleast 5 changes to the Army’s physical performance test have been
documented since 1941, when the first Army physical performance test was published.[2]
Prior tests have included events considered in the proposed test such as pull-ups and
shuttle run. The current 3-event test was established in 1980, and has not been altered
except to twice revise the point standards.[2]

3. Physical Fitness, the APFT, and Injury Risk

a. Components of performance-related physical fithess are aerobic endurance,
muscle endurance, muscle strength, muscle power, speed, flexibility, agility, balance,
reaction time, and body composition.[3] The current APFT measures 3 of these
components: aerobic endurance (run event), muscle endurance (push-up and sit-up
events), and body composition (body mass index). Aerobic endurance is hecessary for
warrior tasks such as running or marching under load from one point to another,
engaging in man-to-man combat, and evacuating a casualty.[4] Muscle strength and
endurance are necessary for nearly all essential warrior tasks such as moving under fire,
running or marching with a load, engaging in man-to-man combat, employing hand
grenades, and evacuating a casualty.[4]

b. The current APFT measure for aerobic endurance, 2-mile run time, is a validated
performance metric. Two-mile run time is highly correlated with maximal oxygen uptake
(VO2max), the gold standard for aerobic fithess,[5] and has been associated with
performance on simulated battlefield tasks such as obstacle course completion, a 400-
meter run, and a 30-meter rush.[6] In addition, research and field investigations
conducted from the early 1980s to the present have demonstrated that low aerobic
endurance is consistently associated with injury, a key determinant of individual and unit
readiness. Soldiers with the lowest aerobic fithess (slowest run times) experience a 1.4
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to 2.8 times greater risk of injury compared to the most aerobically fit.[7-12] While other
measures of fithess (e.g., push-ups, sit-ups, and muscle strength) have been shown to
be associated with injury risk, the strength of the associations have not been as
consistent or strong. Monitoring APFT run time performance can provide commanders
with insights into the overall fithess and potential for injury among their Soldiers.
Decreased or stagnant fithess levels plus increased injury rates are markers for
overtraining.

c. The current APFT measure for body composition, the body mass index (BMI),
when gender- and age-adjusted, is considered a reasonable indicator of body fat for
population-based assessments.[13] When BMI and fithess levels are examined, Soldiers
with high BMIs and high aerobic fitness (e.g., performance on the APFT run event) have
lower injury risk. Specifically, during Army basic combat training, aerobically fit male
Soldiers with a high BMI (>27.3) had an injury risk of 21% compared to an injury risk of
28% for unfit males with a low BMI (<22.2). Aerobically fit female Soldiers with a high
BMI (>25.5) had an injury risk of 38% compared to an injury risk of 61% for unfit females
with a low BMI (<21.3).[14]

d. Advantages of the current APFT also include its ease of administration and, given
the accumulation of over 20 years of standardized test results, the ability to assess and
compare Soldier fithess over time. Given the sit-up, push-up, and run events test
different muscle groups and/or fithess components, the events can be conducted on the
same day. This could not be accomplished if the APFT included two weight-bearing
aerobic events (i.e., a run and a road march). In addition, the current APFT has minimal
equipment requirements and can be administered with relatively few staff. Administration
of alternative fitness tests such as a shuttle run, standing long jump, or pull-up would
require additional staff and equipment such as permanently installed pull-up bars of a
standardized circumference, standardized surface for the shuttle run, tape measures, and
cones. If testing was conducted outside, the condition of the pull-up bars and ground
surface would have to be considered, as the ability to maintain grip or footing while
making abrupt changes in direction would be affected by cold and/or wet conditions,
which could increase the risk of injury.[2]

e. The current doctrine for physical training, the Army Physical Readiness Training
(PRT) Program, was implemented in 2004. It is built on the established principles that
injuries can be avoided and desired physical fithess can be obtained by gradually
introducing weight-bearing training, limiting total running volume, and including training to
enhance agility, mobility, and coordination.[4, 15] Prior studies of both Marine and Army
units demonstrated that running distances during training could be reduced without
decreasing desired aerobic performance gains.[16, 17] In an evaluation of Army PRT,
units conducting traditional Army physical training had a 40% greater injury incidence
compared to units conducting Army PRT, yet there were no differences in fithess gains
(APFT pass rates) between the units.[18] Surveillance of basic combat training injuries
showed a 29% reduction in injury rates during the first 4 years of implementation.[19]
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4. Potential Effects of 4-mile Run and a 12-mile Road March APFT Events

a. By increasing the APFT run event to 4 miles, reductions in basic combat training
injury rates would likely reverse, as units train for the APFT by running even greater
distances. Numerous civilian and military studies have demonstrated that higher
cumulative running mileage increases the risk of lower extremity injury. While increasing
running mileage can result in enhanced aerobic fithess, there are thresholds at which
injury risks increase but fithess levels remain the same or decrease. For example,
among runners training 3 days/week at 85-90% maximum heart rate, the group that
trained for 45 minutes/day experienced a 54% injury incidence and a 16.9% increase in
endurance (as measured by maximal oxygen uptake, or VO,max).[20] In comparison,
the group that trained for 30 minutes/day experienced a much lower injury incidence
(24%) with similar gains in endurance (16.1%). In a study of running mileage during
Army infantry initial entry training, a unit that ran 130 miles experienced a 29% higher
injury incidence with no difference in two-mile run time compared to a unit that ran only
56 miles.[17] Evidence such as this prompted the Joint Services Military Injury
Prevention Working Group to rank ‘prevention of overtraining’ as the top priority for
prevention of physical training-related injuries.[21] Such effects have also been seen
recently in a 2010 analysis of infantry physical training. In this analysis, Soldiers in units
who ran more than 16 miles per week had a 75% greater risk of injury compared to units
who ran less than 7 miles per week, with no difference in APFT performance.[22]

b. Similarly, if personnel are being tested on a 12-mile road march with a load, units
will train for this event by conducting more and longer road marches. Increased injuries
as a result of road marching can be expected.[23-25] As an example, 24% of Soldiers in
a light infantry unit were injured during a 20 km (12.4 mile) road march carrying a 46 kg
(101 pound) load.[26] The majority (77%) were lower extremity injuries such as blisters,
metatarsalgia, and sprains/strains, with back pain/strain making up the remaining 23%.
Injuries reported in other studies of military road marches have also included stress
fractures, knee pain, and rucksack palsy.[25] Methods to reduce march-related injury risk
have been described [25], and regular aerobic and resistance training, as well as routine
road marching with load have been recommended to improve road march
capabilities.[24, 27] However, adding this training event as well as a 4-mile run would
greatly increase training time and injuries resulting from the extensive weight-bearing
training Soldiers will be required to perform. Pilot testing and development of appropriate
standards would also be required for this test. Such a road march test would be better
suited for an operational test battery.

5. Considerations for the Development of a New APFT

a. Prior studies have investigated alternative laboratory and field expedient physical
performance tests and the reported relationships to operational tasks in military
populations.[6, 28-30] Findings of these studies should be thoroughly reviewed by
appropriate organizations and subject matter experts when considering development of
new events for the APFT.

b. Regardless of the specific test events selected for the new APFT, the test should
measure recognized components of health and operational fitness, be safe and easy to
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administer, allow for comparisons to past fithess measures, and should encourage
Soldiers to train for the test such that a base level of physical fithess is attained and
maintained. As stated in a 1999 consensus statement from the Research Workshop on
Physical Fitness Standards and Measurements within the Military Services, required
maintenance of a base level of physical fithess “promotes a standard of physical
readiness commensurate with the active life style and deployability of the military
profession” and serves a “common goal of motivating service members toward good
fitness habits, physical training participation, and a healthy life style.”[31] However, a
number of occupational specialties arguably have additional physical demands for which
a “second tier” of operational fitness test measures could be developed to evaluate and
test additional job-specific fithess requirements.[31]

6. Conclusions.

a. The current APFT effectively measures three key components of physical fithess
necessary for warrior tasks: aerobic endurance, muscle endurance, and body
composition.

b. Two-mile run time, the APFT measure of aerobic endurance, is predictive of
individual and unit readiness as well as performance on operational tasks.

c. Advantages of the current APFT include its ease of administration and the ability to
assess Soldier fitness over multiple decades.

d. Current physical training doctrine, Army PRT, is built on established scientific
principles that improve physical fithess while minimizing overtraining and injuries.

e. Training for a 4-mile APFT run event will increase cumulative running mileage,
which will increase injuries.

f. Training for a 12-mile road march APFT event will result in greater training time
requirements and increased injuries.

g. Prior studies of physical performance tests should be considered in development
of a new APFT.

h. Any new tests selected for the APFT should measure recognized components of
health and operational fithess, be safe and easy to administer, allow for comparisons to
past fithess measures, and should encourage Soldiers to train for the test such that
health-related fithess is enhanced and risk of injury is minimized.

i. A tiered approach to physical fithess testing that allows for assessment of a base
level of fitness and additional assessments according to occupational specialty and
common military tasks identified by NATO [24] should be considered.

Drs. Jones and Chervak/MCHB-IP-DI/410-436-1377

APPROVED BY: LTC(P) Cersovsky
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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 how-
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
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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):

The Army Combat Readiness Test includes the following and will be completed with the
Soldier wearing the Army Combat Uniform, Advanced Combat Helmet and weapon.

400-meter run

hurdles

a high crawl

casualty drag

sprints

plus several other movement drills

Sample Diagram of how an Army Combat Readiness Test (ACRT) Course may be
set up at unit.
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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?

Are the five events the right events?

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

Is the APRT fair (does height, weight, age affect performance)?
What scoring system would best ensure fairness?

abrown
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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”.

e Objectivity — scores must be replicable over “raters”.

e Discrimination — scores discriminate between levels of performance.

e Authenticity — events should have some functional connection to combat readiness.

(2) As we understand it, these are the current stipulations for the APRT:
e Minimal need for “equipment”.
e Event battery should be administrable in 60-120 minutes.
e The rater/Soldier ratio should be relatively low.
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e 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

Speed Stamina/Endurance

e Strength/Force: ability to overcome resistance; strength is a high intensity action.
e Stamina/Endurance: ability to do sustainable physical work; stamina is low intensity
action.

e 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:

Face

Event Assessment Validity Reliability | Objectivity | Discrimination | Authentic
ﬁjmuttle Agility good good good moderate fair
Push-ups upper-body good | moderate poor good fair

endurance
Rower core-body good | moderate fair good moderate
endurance
JIIJC:T?S lower body power good | moderate | moderate | moderate fair
é'lz?]”e 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”.
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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:
e Chin-ups and chin-up bars are ubiquitous throughout the Army.
e 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.
e Chin-ups have a relatively high degree of reliability, objectivity, and authenticity.
e 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.

e 100-yd Load Carry simulates an event that has been used in three different Army
PRTSs; 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.

e 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:
e Cardio-respiratory stamina is the ability to accomplish sustainable, low intensity
work. Some of the more common field measures are:
e Runs for distance (1, 1.5, 2, 3, 4 miles) or time (9-min, 12-min, etc.)
e Road march for distance (3, 6, 9, 12, 15 miles) — generally with load
e 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.

e 2MR has been used in the Army since 1975.

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

e Administration time would average < 20 minutes per Soldier.

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

e 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:

e Upper body — pushups, pull-ups, dips
e Core body - sit-ups, crunches, rower, ankles to the bar, heel hook, plank
e 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 fithess 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

e Flexibility— sit and reach

e 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.
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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 Ibs, women = 90 Ibs.) — 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

E-10



Public Health Report No. 12-01-0614

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 Current APRT Revised APRT Revised APFT

Recommendations: with stipulations | with stipulations | no stipulations
Strength/Power (lower Standing Long 100-yd Load 100-yd Load
body) Jump Carry Carry
Strength (upper body) Bench Press
Endurance/Strength Push-up Chin-up .
Core Endurance Rower Rower Chin-Curl
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
fithess 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

| 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 fithess training and related physical activities consistent with established scientific
principles of physical conditioning that enhance fithess 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. | 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, | 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 fithess 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, 2 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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Physical Fitness As a Predictor of Injury
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Analysis of FORSCOM Pilot APRT Data
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Gender
[l Female
E Male
1,250
1,000
B
3 7507
(&)
5001
2501
15-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101+
APFT Push ups
Statistics by Gender
APFT PU
Female N Valid 437
Overall Statistics o
Missing 26
APFT PU
Mean 42 4050
N Valid 5251
Std. Deviation 13.07436
Missing 278 o
— 63.4041 Minimum 15.00
Median 65.0000 Maximum 100.00
Std. Deviation 14.51658 Male N Valid 4814
Minimum 15.00 Missing 252
Maximum 124.00 Mean 65.3103
Percentiles 10 45.0000 Std. Deviation 13.06552
Minimum 22.00
Maximum 124.00

Figure F-1. FORSCOM APFT Female and Male Scores — Push Ups (“10%” Point Shown By Arrow)
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2,000+ Gender
B Female
Emale
1,500
g
=
=3
S 1.0007
500
15-40 41-50 51-60 61-70 71-80 81-80 91-100 100+
APFT Sit ups
APFT_SU Statistics by Gender
Female N Valid 437
Overall Statistics Missing 26
APFT SU Mean 68.3844
N Valid 5249 Std. Deviation 12.28535
Missing 280 Minimum 32.00
Mean 68.7024 Maximum 101.00
Median 68.0000 Male N Valid 4812
Std. Deviation 1138512 Missing 254
Minimum 15.00 fisa 687313
Maximum 113.00 o
Std. Deviation 11.08079
Percentiles 10 55.000
Minimum 15.00
Maximum 113.00

Figure F-2. FORSCOM APFT Female and Male Scores — Sit Ups (“10%” Point Shown By Arrow)
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1,250

1,000

750

Count

500

250

Gender

H Female
E Male

10-11 11.01- 13.01- 14.01- 15.01- 16.01- 17.01- 18.01- 19.01- 21.01+
13.00 14.00 15.00 16.00 17.00 18.00 19.00 21.00

Overall Statistics
APFT 2 Mile Time

APFT 2 mile run

Statistics by Gender

APFT 2 Mile Time

N Valid
Missing

Mean

Median

Std. Deviation

Minimum

Maximum

Percentiles 90

5247

282
14.9246
14.7833
1.70150

10.00
29.90

17.0000

Female N Valid 435
Missing 28

Mean 17.2350

Std. Deviation 1.71660

Minimum 11.83

Maximum 23.00

Male N Valid 4812
Missing 254

Mean 14.7158

Std. Deviation 1.53778

Minimum 10.00

Maximum 29.90

Figure F-3. FORSCOM APFT Female and Male Scores — 2Mile Run (“10%” Point Shown By Arrow)
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el
=
3
S 1,000
500
o—
0-10 11-20 21-30 31-40 41-50 51-60 61-70
APRT Push ups
Statistics by Gender
APRT PU
(o] Il Statisti
RSl AR Female N Valid 449
APRT PU
Missing 14
N Valid 5462
Mean 21.8129
Missing 67
Std. Deviation 9.49016
Mean 38.8495
Median 39.0000 PTG e
Std. Deviation 13.42676 Maximum 45.00
Minimum 1.00 Male N Valid 5013
Maximum 97.00 Missing 53
Percentiles 10 21.0000 Mean 40.3754
Std. Deviation 12.65099
Minimum 1.00
Maximum 97.00

Figure F-4. FORSCOM APRT Pilot Event — Push Ups (“10%” Point Shown By Arrow)
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i Gender
5 H Female
E mMale
800
600
t
-
o
o
0- _ 13.01- 14.01- 14.51- 15.01- 15.51- 16.01- 16.51- 17.01- 18.01- 21.01-30.01+
13.00 14.00 14.50 15.00 15.50 16.00 16.50 17.00 18.00 21.00 30.00
APRT Shuttle
APRT Shuttle Statistics by Gender
Female N Valid 381
Missing 82
Overall Statistics Mean 17.7135
APRT_Shuttle Std. Deviation 2.10887
N Valid 5238 Minimum 10.01
Missing 291 Maximum 35.90
Mean 16.1965 Male N Valid 4857
Median 15.8800 Missing 509
Std. Deviati 1.90943
SRR - Mean 16.0775
Minimum 9.45
; Std. Deviation 1.84099
Maximum 49.10
Percentiles 10 18.000 RAGIHER e
Maximum 49.10

Figure F-5. FORSCOM APRT Pilot Event - Shuttle (“10%” Point Shown By Arrow)
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Gender

M Female
Emale

T 1
0-10 1115 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51+

APRT 1 Minute Rower

Statistics by Gender
APRT 1 Minute Rower

1,200
1,000~
8001
b=
=
S 600
400
200-]
0
Owverall Statistics
APRT 1 Minute Rower
M Valid
Missing
Mean
Median
Std. Deviation
Minirurm
M axirnurn
Percentiles 10

Fernale N Yalid 294

Missing 169

Mean 34.8265

Std. Deviation 6.03860

Minimurm 15.00

3456 M axirmum 53.00

2073 Male N Valid 3162

/2167 Missing 1904

2l Mean 35.2530

62783 Std. Deviation 6.30089
10.00

84.00 Minimum 10.00

28,0000 M aximurm 34.00

Figure F6. FORSCOM APRT Pilot Event — 1 Minute Rower (“10% ” Point Shown By Arrow)
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Gender
B Female
E male
600
400+
=
[+
(]
200
T
0-15 16-2021-2526-3031-3536-4041-4545-5051-6061-6566-7071-75 76+
APRT 2 Minute Rower
Statistics by Gender
APRT 2 Minutes Rower
Female N Valid 164
Missing 299
Overall Statistics Mean 47 5915
APRT 2 _Minutes Rower Std. Deviation 1210122
N Valid 2013 Minimum 10.00
Missing 3516 Maximum 72.00
Mean 50.2802 Male N Valid 1849
Median 52.0000 Missing 3917
Std. Deviation 11.92409
Mean 50.5187
Minimum 2.00 o
T 93.00 Std. Deviation 11.88221
Percentiles 10 35.0000 Minimir 200
Maximum 93.00

Figure F-7. FORSCOM APRT Pilot Event— 2 Minute Rower (“10%” Point Shown By Arrow)
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800
el
[
3
o
(5]
S S
S =
2 &
8 8
APRT LongJump
Overall Statistics
APRT Long Jump
N Valid 5426
Missing 103
Mean 80.1758
Median 80.5000
Std. Deviation 15.21225
Minimum 10.39
Maximum 830.00
Percentiles 10 65.7500

00°001-10"

Gender

H Fermale
Emale

+10'60}.

00'S04-10°00}.

Statistics by Gender

APRT Long Jump

Female N Valid 422
Missing 41

Mean 62.5078

Std. Deviation 9.38106

Minimum 24.75

Maximum 97.00

Male N Valid 5004
Missing 62

Mean 81.6658

Std. Deviation 14.66205

Minimum 10.39

Maximum 830.00

Figure F-8. FORSCOM APRT Pilot Event — Long Jump (“10%” Point Shown By Arrow)
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1,500 Gender
B Female
EMale
1,000
R
c
]
(]
(& ]
500
r
7.00- 9.01- 10.01- 11.01- 12.01- 13.01- 14.01- 15.01- 16.01+
9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00
APRT One Half Mile Run
Statistics by Gender
Overall Statistics APRT OneHalf Mile Time (min)
APRT OneHalf Mile Time (min) Eorfale: N Valid 457
N Valid 5464 Missing 6
Missing k3 Mean 13,6932
Mean 11.9189 L
Std. Deviation 1.64989
Median 11.7167
. Minimum 922
Std. Deviation 1.51650
R 738 Maximum 20.20
Maximum 21.60 Male N Valid 5007
Percentiles 90 13.8667 Missing 59
Mean 11.7570
Std. Deviation 1.39575
Minimum 7.38
Maximum 21.60

Figure F-9. FORSCOM APRT Pilot Event — %2 Mile Run (*“10%” Point Shown By Arrow)
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Gender
H Female
E Male
1,250
1,000
g
3 750
(&
500
250
(r
3.01- 3.51- 4.01- 4.51- 5.01- 551- 6.01- 6.51- 7.01- 7.51-
350 400 450 500 550 600 650 700 750 8.00
ACRTT Total Time
Statistics by Gender
Overall Statistics i o e
ACRT Total Time Female N Valid 343
N Valid 4703 Missing 120
Missing 826 Mean 7.1829
Mean 5.4788 Std. Deviation 1.07040
Median 5.3333 Minimum 475
Std. Deviation .89775 Maximum 11.55
Minimum 3.27 Male N Valid 4360
Maximum 17.28 Missing 706
Percentiles 90 6.5000
Mean 5.3447
Std. Deviation 73006
Minimum 3.27
Maximum 17.28

Figure F-10. FORSCOM Pilot ACRT- Total Time (“10%” Point Shown By Arrow)
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2-10 1112 13-14 1616 17-18

400
300
B
S 200
100
o
1-2 34 56
Pullups
Overall Valid 1306
Statistics
Missing 4223
Mean 5.9043
Median 5.0000
Std. Deviation 3.68210
Minimum 1.00
Maximum 22.00
Percentiles 90 2

Gender

H Fermale
Emale

Pullups Statistics by Gender

Female N Valid 10
Missing 453

Mean 2.0000

Std. Deviation 1.05409

Minimum 1.00

Maximum 4.00

Male N Valid 1296
Missing 3770

Mean 5.9344

Std. Deviation 3.67916

Minimum 1.00

Maximum 22.00

Figure F-11. FORSCOM APRT Pilot Event — Push Ups (“10%” Point Shown By Arrow)
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Male & Female Con

nbined AllFORSCOM APRT ACRT

APRT One and
APFT Push APFT2Mile | APRTPush APRT1Minute APRT 2 APRTLong |aHalf Mile Run| ACRT Total
BMI Body fat Ups APFT Sit Ups run Time Ups APRT Shuttle Rower Minutes Rower Jump Time Time Pullups

BMI Pearson 1 760 -029 -151 252 -.030 076 -087 -135 -.045 297 =011 -.167

Correlation

Sig. (2-tailed) .000 .038 .000 000 .025 .000 .000 .000 001 .000 435 .000

N 5493 5493 5219 5218 5215 5428 5205 3437 1999 5392 5430 4675 1296
Body fat Pearson 760 1 -.286 -153 494 -.250 209 -108 -.185 -243 483 .320 -.180

Correlation

Sig. (2-tailed) .000 .000 .000 000 .000 .000 .000 .000 000 .000 .000 .000

N 5493 5493 5219 5218 5215 5428 5205 3437 1999 5392 5430 4675 1296
APFTPush Pearson -.029 -.286 1 507 -507 602 -.239 196 192 300 -406 =397 435
Ups Cormrelation

Sig. (2-tailed) .038 .000 .000 000 .000 .000 .000 .000 .000 .000 .000 .000

N 5219 5219 5251 5248 5242 5207 4998 3234 1979 5181 5208 4540 1278
APFTSitUps Pearson -151 -.153 507 1 -404 309 -129 266 265 128 -315 -.204 .298

Correlation

Sig. (2-tailed) .000 .000 .000 000 .000 .000 .000 .000 000 .000 .000 .000

N 5218 5218 5248 5249 5240 5205 4997 3233 1978 5180 5206 4538 1277
APFT2Mile Pearson 252 494 -507 -404 1 -403 233 =191 =231 -.281 897 520 =277
run Time Correlation

Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 000 .000 .000 .000

N 5215 5215 5242 5240 5247 5203 4995 3236 1973 5177 5204 4538 1276
APRT Push Pearson -.030 -.250 602 309 -403 1 -.251 337 313 324 -.378 -.332 494
Ups Correlation

Sig. (2-tailed) .025 .000 .000 .000 000 .000 .000 .000 000 .000 .000 .000

N 5428 5428 5207 5205 5203 5462 5228 3456 1998 5411 5450 4642 1266
APRT Shutle Pearson .076 209 -239 -129 233 -.251 1 -170 -.205 -.256 .257 285 -133

Correlation

Sig. (2-tailed) .000 .000 .000 .000 000 .000 .000 .000 000 .000 .000 .000

N 5205 5205 4998 4997 4995 5228 5238 3419 1813 5223 5226 4521 1181
APRT 1 Minute Pearson -.087 -.108 196 266 -191 337 -170 1|a 127 -.257 -.180] .
Rower Correlation

Sig. (2-tailed) .000 .000 .000 .000 000 .000 .000 4 000 .000 .000 :

N 3437 3437 3234 3233 3236 3456 3419 3456 0 3411 3456 2995 0
APRT 2 Pearson -135 -.185 192 265 -231 313 -205|.a ] 167 -.287 -.183 223
Minutes Rower Correlation

Sig. (2-tailed) .000 .000 .000 .000 000 .000 .000 4 000 .000 .000 .000

N 1999 1999 1979 1978 1973 1998 1813 0 2013 2009 2000 1650 1263
APRT Long Pearson -.045 -.243 300 128 -.281 324 -.256 127 167 1 -.255 -469 261
Junp Correlation

Sig. (2-tailed) .001 .000 .000 .000 000 .000 .000 .000 .000 .000 .000 .000

N 5392 5392 5181 5180 5177 5411 5223 3411 2009 5426 5413 4638 1266
APRT One and Pearson 297 483 -406 -315 897 -.378 257 -.257 -.287 -255 1 516 -.262
a Half Mile Run Comelation
Time Sig. (2-tailed) .000 .000 .000 .000 000 .000 .000 .000 .000 000 .000 .000|

N 5430 5430 5208 5206 5204 5450 5226 3456 2000 5413 5464 4641 1261
ACRT Total Pearson =011 320 -.397 -204 520 -332 285 -.180 -183 -469 516 1 -.144
Time Correlation

Sig. (2-tailed) 435 .000 .000 .000 000 .000 .000 .000 000 000 .000 .000

N 4675 4675 4540 4538 4538 4642 4521 2995 1650 4638 4641 4703 1297
Pullups Pearson -167 -.180 435 298 -277 494 -133|a 223 261 -.262 -.144 1

Correlation

Sig. (2-tailed) .000 .000 .000 .000 000 .000 .000 : .000 000 .000 .000

N 1296 1296 1278 1277 1276 1266 1181 0 1263 1266 1261 1297 1306

Strength of relationship
Strong.
Moderate

Blank Weak or none

(-1.0to -0.5 or 1.0 to 0.5)
(-0.5t0-0.3 0or 0.3 10 0.5)
(-0.3r0-0.10r0.1t00.3)
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Male All FORSCOM APRT ACRT

APRT 2 APRT One
APFT Push APFT 2 Mile | APRT Push APRT1Mnute Mnutes APRT Long |and a Half Mile] ACRT Total
BMI Body fat Ups APFT SitUps| run Time Ups APRT Shuttle Rower Rower Jump Run Time Time Pullups

IEM Pearson 1 .958 -.103; -.156| .348 -.087| 116} -.086| -.150: -.100| .383) 103 =172

Correlation

Sig. (2-tailed) .000| .000: .000] .000| .000 .000] .000 .000: .000] .000, .000 .000}

N 5030} 5030 4782 4781 4780 4979 4824 3143 1835 4970] 4973 4332] 1286
rBodyfat Pearson 958 1 -.096 -175| .381 -.079 128 -.109 -179 -.108| .391 132 -.167]

Correlation

Sig. (2-tailed) .000, .000 000 .000 .000 .000, .000} .000 .000 .000 .000 .000)

N 5030} 5030, 4782 4781 4780] 4979 4824 3143 1835 4970] 4973 4332] 1286
APFTPush  Pearson -.103) -.096) 1 572 -.405 536 -.165) .204| 178 185 -.293 -.235 430
Ups Correlation

Sig. (2-tailed) .000, .000} .000) .000 .000 .000, .000} .000 .000 .000 .000 .000)

N 4782 4782 4814 4811 4807 4781 4628 2960 1818 4771 4774, 4205 1268]
APFT Sit Ups Pearson -.156] -.175) 572 | -435 334 -.136] 257 267 .136] -.324 -.240] .300}

Correlation

Sig. (2-tailed) .000] 000 .000: .000 .000 .000] .000 .000: 000 .000 .000 .000}

N 4781 4781 4811 4812 4805 4779 4627 2959 1817 4770 4772 4203 1267]
APFT 2 Mle Pearson .348 381 -.405 35| 1 -.296 161 -.187 -.222 =171 641 401 -.267]
run Time Correlation

Sig. (2-tailed) .000] .000 .000: .000] .000 .000] .000 .000! .000] .000 .000 .000}

N 4780] 4780] 4807 4805 4812 4779] 4627 2963 1813 4769] 4772 4205 1266
APRT Push  Pearson -.087| -.079 536 334 -.296 1 -.192 .360| 318 .230 -.284 =191 489
Ups Correlation

Sig. (2-tailed) .000) .000} .000 .000) .000 .000, .000} .000 .000 .000 .000 .000)

N 4979 4979 4781 4779] 4779 5013 4852] 3162 1843 4998 5002] 4308 1256
APRT Shuttle Pearson 116 128} -.165 -.136| 161 -.192 1 -.175 -.205 -.194] .203 .206 -.128)

Correlation

Sig. (2-tailed) .000) .000} .000 .000) .000 .000 .000} .000 .000 .000 .000 .000)

N 4824 4824 4628 4627 4627 4852 4857 3159 1692 4844 4846) 4214] 1173
APRT 1 Pearson -.086| -.109 .204. .257] -.187 .360 -.175] 1. .127] -.255 -.216|.
Mnute Rower Correlation

Sig. (2-tailed) .000] .000 .000! .000] .000| .000 .000] 4 .000 .000 .000 ]

N 3143 3143 2960 2959 2963 3162 3159] 3162 0 3153 3162] 2775 0]
APRT 2 Pearson -.150] -A79 178 267] =222 318] -205|a 1 150] -.264 -.166] 222
Mnutes Correlation
Rower Sig. (2-tailed) .000] .000 .000! .000] .000) .000 .000} : .000] .000 .000 .000}

N 1835 1835 1818 1817} 1813 1843] 1692 0) 1849 1845 1837 1532] 1253
APRT Long  Pearson -.100) -.108) 185 136 =171 230 -.194 127) 150 1 -.161 -.317 .252]
Jump Correlation

Sig. (2-tailed) .000, .000} .000 .000) .000 .000 .000, .000} .000 .000 .000 .000)

N 4970] 4970] 47711 4770] 4769 4998 4844 3153 1845 5004 4992 4301 1256
APRT One  Pearson .383) 391 -.293 -.324] 641 -.284 .203) -.255 -.264 -.161 1 418 -.252]
and a Half Mile Correlation
Run Time 3 2

Sig. (2-tailed) .000, .000} .000 .000) .000 .000 .000, .000} .000 .000 .000 .000)

N 4973 4973 4774 4772 4772 5002 4846 3162 1837 4992 5007 4303 1251
ACRT Total Pearson 103} 132 -.235 -.240| 401 =191 .206 -.216| -.166' -.317| 418 1 -.132
Time Correlation

Sig. (2-tailed) .000] .000| .000: .000] .000 .000 .000] .000 .000! .000] .000 .000}

N 4332 4332 4205 4203 4205 4308 4214 2775 1532 4301 4303 4360 1287
rF’ullups Pearson =172 -.167 430 .300 -.267 489 -.128|.a 222 252 -.252 =132 1

Correlation

Sig. (2-tailed) .000, .000} .000 000 .000 .000 .000, 1 .000 .000 .000 .000

N 1286 1286 1268 1267} 1266 1256 1173 0] 1253 1256 1251 1287| 1296)

Strength of relationship
Strong
Moderate

Blank Weak or none

(-1.0to-0.50r L.010 0.5)
(-0.5t0-0.30r0.3100.5)
(-03ro-0.10r0.1t00.3)
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Female All FORSCOM APRT ACRT

APRT One and
APFT 2 Mile APRT Push APRT 1 Minute APRT 2 APRT Long a HalfMile Run | ACRT Total
BMI Bodfat APFT Push Ups| APFT Sit Ups Run Time Ups APRT Shuttle Rower Minutes Rower Jump Time Time Pullups

BMI Pearson 1 946 -.058 -132 258 -131 .038 -139 -.100 -077 275 -114 -056

Correlation

Sig. (2-tailed) 000 229 .006 000 005 454 017 202 415 000 036 878

N 463 463 437 437 435 449 381 294 164 422 457 343 10
Body fat Pearson 946 1 -.045 =132 251 =107 082 =21 -.108 -.066 271 -095 =417

Correlation

Sig. (2-tailed) 000 348 006 000 023 109 003 169 174 000 079 747

N 463 463 437 437 435 449 381 284 164 422 457 343 10
APFT Push Ups Pearson -058 -045 i} 439 -352 400 -.150 266 240 81 -359 -180 448

Correlation

Sig. (2-tailed) 229 348 .000 000 000 004 000 002 000 000 001 194

N 437 437 437 437 435 426 370 274 161 410 434 335 10
APFT SitUps  Pearson =132 -132 439 i -470 314 -.104 357 245 147 -418 =235 360

Correlation

Sig. (2-tailed) 006 006 000 000 000 046 000 002 003 000 000 306

N 437 437 437 437 435 426 370 274 161 410 434 335 10
APFT 2 Mile run Pearson .258 251 -352 -470 1 -337 72 -326 -282 -.194 697 403 -251

Carmalatinn
i Sig. (2-tailed) 000 000 000 000 000 001 000 000 000 000 000 484

N 435 435 435 435 435 424 368 273 160 408 432 333 10
APRT Push Pearson -131 -107 400 314 -337 1 =175 340 315 242 -304 -124 800
Ups Correlation

Sig. (2-tailed) .005 023 000 .000 000 001 000 000 .000 000 023 .005

N 449 449 426 426 424 449 376 294 155 413 448 334 10!
APRT Shuttle  Pearson 038 082 -.150 -.104 172 -175 1 -149 -.181 -352 176 263 -362

Correlation

Sig. (2-tailed) 454 109 004 046 001 001 016 047 000 001 000 378

N 381 381 370 370 368 376 381 260 121 379 380 307 8
APRT 1 Minute Pearson -139 -A71 266 357 -326 340 -149 1]a 236 -390 -273].

aclaton
FROMer Sig. (2-tailed) 017 003 000 000 000 000 016 000 000 000

N 294 294 274 274 273 294 260 294 0 258 294 220 0
APRT 2 Pearson -.100 -.108 240 245 -.282 315 -181)a 1 193 -464 -324 303
Minutes Rower Cormlation

Sig. (2-tailed) 202 169 002 .002 000 000 .047 014 000 000 394

N 164 164 161 161 160 155 121 0 164 164 163 118 10
APRT Long Pearson -077 -.066 181 147 -194 242 -.352 236 193 1 =179 -281 -:255)
Jump Correlation

Sig. (2-tailed) 115 174 000 003 000 000 000 000 014 000 000 478

N 422 422 410 410 408 413 379 258 164 422 421 337 10
APRT One and Pearson 275 271 -359 -418 697 -304 176 -390 -464 =179 1 473 -324
a HalfMile Run Correlation
Time Sig. (2-tailed) 000 000 000 .000 000 000 .001 000 000 000 000 361

N 457 457 434 434 432 448 380 294 163 421 457 338 10!
ACRT Total Pearson - 114 -.095 -.180 =235 403 -124 263 =273 -324 =281 473 1 -072
Time Correlation

Sig. (2-tailed) 036 079 001 000 000 023 000 000 000 000 000 844

N 343 343 335 335 333 334 307 220 118 337 338 343 10
Pullups Pearson -.056 =17 448 360 -251 800 -362(a 303 -255 -324 -072 7|

Correlation

Sig. (2-tailed) 878 747 194 306 484 005 378 394 478 361 844

N 10 10 10 10 10 10 8 0 10 10 10 10 10
Strength of relationship

Strong. (-1.0to -0.5 or 1.0 t0 0.5)

Moderate (-0.5 to -0.3 or 0.3 to 0.5)
Blank Weak or none (-0.3 ro0 -0.1 or 0.1 to 0.3}

F-18
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APPENDIX G

Analyses of Existing APFT Data from
2"Y Brigade Combat Team, 4" 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 % Failed 2-mile % Failed Push- % Failed Push-
run run ups 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 149+ 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%
600
523
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300
B Men and Women
B Women £ 25
200 178
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41
6 2 1 1
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N\ \/,Lo \?)9 WS
N O EEFCIN

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



Public Health Report No. 12-01-0614

600

523

500

400

300

B Men and Women

200 178 B Women 26-35

100 -

0 .
N - N - N - N - N - N - N - N - N - N - N - \?‘
Q7 O A& , 07 O O (O A0 O O O o
DT R T T AT T 0T QAT DT DT DT Y

Figure G-2. Two Mile Run Times for Men and Women (n=2169) and Women
26-35 years old (n=60)
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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-5. Two Mile Run Times for Men and Women (n=2169) and Men
26-35 years (n=732)
G-4



Public Health Report No. 12-01-0614

600

523

500

400

300
B Men and Women

200

B Men 36+

100

S P PP PP P PP PP
N AT T W 90 00 A DS O Q0 NSRS
NN NN I D S S RS
NN N N NN NN N NN
EORSERNERNERNENGANGRNERNGINERN
NN AN SN SN R RN AN N

Figure G-6. Two Mile Run Times for Men and Women (n=2169) and Men
36+ years (n=193)
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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)
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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)
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Figure G-11. Push-Ups for Men and Women (n=2322) and Men
26-35 years old (n=796)
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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 n % Injured | Risk Ratio and 95% | p-value

(Minutes and Cl

Fraction of a

Minute)

< 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 n % Injured | Risk Ratio and 95% | p-value

(Minutes and Cl

Fraction of a

Minute)

< 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

G-8
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Table G-5. Injury Risk and Push-Ups for Men

Push-Ups n % Injured | Risk Ratio and 95% | p-value
(reps) Cl
<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 n % Injured | Risk Ratio and 95% | p-value
(reps) Cl
<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
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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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Baseline Soldier

Physical Readiness Study
Initial Planning Conference

2-30CT 12
Initial Military Training Center of Excellence
Ft Eustis VA
ConferenceAgenda O

ocT2
Registration and Refreshments 073040800 Mr. Haith
Weicoms and introductions 000830 Mr. Haith
M Ovarview-Mr Haith 08300900 Mr. Haith
WTBD overview 09000930 Mr. Haith
MG May Weicoms Remars 03300845 MG My
Stuay Pun Proposals €845-1300

Historioal Review of Army PRT OeE-1016 Or. East

Usma 10161100 Or. East

U lARIEM 11001145 Dr. Zamdrashs

PH 11461230 Mr Hemn

CRAMS 12301316 Mr. Mty
Working Lunch 1200-1300 Bn&wlL “&lwp
Stugy Pan Refinement 1315-1700 Braakout Group Leader
ocr3
stuay Pan Rennement 0300-1100 Oyeshos Grow
iy apow ssagamentaeiermining whet ws. Enow:and 1100-1200 M. Haith
Confersnce Wrap Up 1200-1230 Mr. Haitn 3

Baseline Soldier

Physical Readiness Study

Conference Qutcome

« Finalize Study Plan Team

* Develop NMT 3 Study Plan Courses Of Action for
presentation to CG TRADOC for approval NLT15

DEC 12

* APRT and/or ACRT?

» Develop Literature Review Assignments for
Presentation at initial CG TRADOC Decision Brief

0

» Current Status

B Attendees
Hame Position Orqanization
e Mot & Hth e inital Mistary Training Center of
Dr. Vnitneid East Professormits 10
Unitsq States Mimtary Acsdemy
Dr. Todd Crowaer Associate ProfessonTits 10 Departmant of Physical Eaucation
Mrs. Mariyn A Sharp Ressarch Exarcise Sclentist US Army Ressarch instituts of
Or. Barry Spiering Ressarch Physioiogist Environmantal Medicing
Dr Eqwara Zsmbraski Chist, Mmtary Parformance Division Miliary Porformence Cvision
Mr Keitn Haurst Epicsmiciogist
Or Bradiey Ningl scientific Aavisor Army Pubiic Health Command (PHC)
CPT Davia DeGroot Fisia invest. Team Leader
C3M Garmia Ecter PHC CsMt
Director, Strategic Sarvices y
Or. Dianns Purvis Pyt i conto;:,unlotm-‘g\"aapl)ﬂm
SGM Jarry Tapor TRADOC G3 SGM TRADOC G3
MAJ Neison Wahad TRADOC G3 Institutiona Training TRADOC G3
. Purpose
. Study Participants
. StUdy concept
. Study Phase Tasks
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Ei Baseline Soldier Physical Readiness Study Q [ *]

STUDY PURPOSE

- Identify soldier physi i
requirements to perform Warrior Tasks and
Barte Drills (WTBD)

« Develop physical readiness tests) that
evaluates baseline fimess against valid
performance standards for a!l soldiers

~ Test assesses a3 3 components of PRT Doctring-
endurance, strength, and mobdisty

- $tancarcs of parformance for sl SoKErs,
InCepencent of 50 Of Inder

- Stancarcs and Testing a5gned with TC 3-2220,
Army Physical Resciness Training (PRT)

WAY AHEAD
« Study 10CT 1210 20 SEP 14
+ Study Plan-S Phases:
~ Phass I-Study Pan Development 15 DEC 12
~ Phass B-WWTBD Physical WAPR 13
Anarysis
- Phase B-Test Deveiopment 31JuL s
- Phase IV-Test Vascation 13 DEC 13

SJuNu

+ Phases conclude w/ decision brief to CG, TRADOC
« Study concludes w/ Decision Brief to CSA/SMA

NLT 11 JUL 14

STUDY PARTICIPANTS

« IMT CoE (Co-lead)

+ USMA (Co-lead)

« USArmy Research Institute of
Environmental Medicine (USARIEM)

+ USArmy Institute of Public Health (IPH)

* Uniformed Services University (USU)

« University of North Texas-Dr. James R.
Morrow

CURRENT STATUS

« Phase 1 Start-Initial Planning Conference 2-3 OCT

at FtEustis

+ HQDA TASKORD and UFR ($200K) with TRADOC

for final staffing

+ DA G3 Institutional Training (DAMO-TRI) is DA

Sponsor

« Al participants agreed to take part in study
+ Study coordinated w/ the TRADOC KSAO Review

Study Purpose

Employing a team of Army and Civilian SME:

+ Identify baseline soldier physical readiness
requirements to perform Warrior Tasks and Battle
Drills (WTBD) that are criterion based and focused on
principles of functional fitness in order to perform
baseline military tasks required of all soldiers in
combat

+» Develop baseline physical readiness assessment
tool (test) for commanders that accurately evaluates
baseline fitness levels against valid performance
standards required for all Soldiers to perform
baseline military tasks (WTBD)

7

O B

DRAFT

Study Participants Study Concept

* IMT CoE-Mr. Michael Haith, Study lead This study will address and/or determine as a minimum:

- Department of Physical Education, USMA.Dr. Chip East, Co-lead + The requirement for Fundamental and Functions Fitness tests

e < o + The component physical demands of combat/WTBD
= US Army Research Institute of Environmental Medicine (USARIEM)-Dr.
Ed Zambraski, USARIEM Lead + Field-expedient events that replicate the physical demands on
soldiers in combat and baseline soldier skills required to perform

WTBDs

+ Field-expedient events that accurately predict ability to execute
relevant combat tasks in WTBDs

« US Army Institute of Public Health (IPH)- Dr. Bruce Jones, IPH Lead

« Uniformed Services University (USU)- Dr. Patricia Deuster, USU lead

« Comprehensive Soldier Family and Fitness-LTC Dan Johnston, MC = Are certain events more predictive of WTBD physical performance
than others

+ Academic SME-Dr. James R. Morrow, Regents Professor Kinesiology,
Health Promotion & Recreational Studies, University of North Texas

9 10

] Q B _ Physical Fitness Test Taxonomy Q.

Revised CG TRADOC Decisions

O COA 1 -Modified APFT (3 events)
»1 min Push-up
» 1 min Rower
» 2-mile Run

O COA 2-APRT+ (Retain 2-mile Run)
> 60-yard Shuttle Run
»1 min Rower
» Standing Long Jump
»1 min Push-up
»2-mile Run

O COA 3-2 yr (transition from 3 to 5 events)
» 1 min Push-up
»1 min Rower Phase 1
» 2-mile Run
» Standing Long Jump
»60-yard Shuttle Run Phoses

H-4
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’
Commander’s Intent O B Study Plan '}
Success of this study effort is defined as:
« Transparent study responsive to TRADOC CSM direction IMT CoE will conduct the Baseline Soldier Physical Readiness
« Identification of baseline soldier physical readiness requirements to Study in 5 Phases:
perform WTBD that are criterion based and incorporate principles of Suspense
functional fitness — Phase |-Study Plan Development 15DEC 12
+ Development of valid authentic field-expedient assessmenttools for — Phase Il-lWTBD Physical Demands Analysis 14APR 13
commanders that predict Soldier ability to execute WTBD as a baseline level — Phase lli-Test Development 31JUL13
of physical preparedness ~ Phase IV-Test Validation 13 DEC 13
+ A test(s)that all 3 comp ts of Army Physical Readiness- — Phase V-Establish Test Standards 6 JUN 14
Endurance (muscular and cardio-respiratory), strength, and mobility.
- Selection of test events that have high correlation to physical demands of + Each Phase concludes w/ decision briefto CG, TRADOC

e + Study duration-1 OCT 12to 30 SEP 14
+ Determination of the threshold of success (standards of performance)for alf

Soldiers, independent of age or gend: + Study concludes with Decision Briefto CSA/SMA NLT 11 JUL 14

Standards and Testing aligned with TC 3-22.20, Army Physical Readiness
Training (PRT).

« Results thatinform KSAO review of fitness requirements for specific
branch/MOS/job/unit performance. 13 14

x| Phase | Tasks O B Phase Il Tasks
Study Plan Development WTBD Physical Demands Analysis

« Organize research team

+ Research Design Planning « Determine and analyze physical requirements of WTBDs

+ Survey the force for lessons learned after a decade+ of war £ [Reportliterature review

g " » Review criterion based assessments
* Review of literature

T ik N « Review field expedient measures of combat readiness
+ Review existing policies and procedures

+ Analyze trends and indicators of individual (pre & post * Decision brisfto CG TRADOCNLT30APR 13

accession) and unit fitness
« Determine process to analyze physical demands of WTBDs

+ Decision briefto CG, TRADOC NLT 15 DEC

15 16

] Phase Ill Tasks O B Phase IV Tasks O
Test Development Test Validation

ol i +» Collect empirical data for criterion and field expedient
* Develop criterion based measures of WTBD

test events
+ Develop acceptable Test events and test constructs » Collect performance data
> Ay of aliamanives + Utilize the qualitative and quantitative empirical data to
+ Determine limitations on recommended test battery — develop battery of field expedient measures to best
events, levels predict criterion measure
« Decision Brief to CG TRADOC NLT 31 JUL 13 + Decision Brief to CG TRADOC NLT13 DEC 13
17 18
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[ ] Phase V Tasks )
Establish Test Standards

+ Collect referent data for various demographic
populations in order to establish performance scales

» Collect data for the final test events in order to
establish preliminary scoring scales and standards.

* Decision Brief to CG TRADOC NLT6 JUN 14.

+ Decision Brief to CSA and SMA for approval of Physical
Readiness test with Standards NLT 11 JUL 14.

19

! USMA-Testing Outcomes 0

- To provide an accurate representation of performance

1. Validity — the appropriateness, meaningfulness,
and usefulness of specific inferences made from
testscores

2. Reliability — consistency of outcomes over time
(intra-rater reliability)

3. Objectivity — consistency of outcomes over
raters (inter-rater reliability)

n Developing a Functional Fitness Test 0

1. Identify the physiological

aspects of WTBD
2. Review input for the field

3. Collect empirical data as
needed

4. Formulate assessment(s)

5. Validate against a known
criterion

Current Status

0

« Established by invitation milSuite site to share
documents and status

https://www milsuite mil/book/groups/soldierbaselinephysicalreadiness

* Phase 1 start 1-4 OCT 12 Ft Eustis-Bldg 210 IMT CoE

* HQDA TASKORD and UFR with TRADOC Staff for final
staffing S: 28 SEP 12

* DA G3 Institutional Training (DAMO-TRI) is DA Sponsor

* All participants have agreed to participate

* Coordinated Study TASKORD with TRADOC LNO to
FORSCOM (Colonel

+» Coordinating study with the TRADOC KSAO Review

ﬂ Establishing Test Validity

20

o

Logical Validity

Content-Related Evidence
Intrinsic Rational Validity

Criterion-Referenced Evidence

Concurrent Validity Design
Predictive Vahdity Design

!
= N

1

Construct-Related Evidence
Correlational Procedures
Experimental Procedures

JudgmentalLogical Procedures

! Content-Related Evidence - APRT

Bench Press

0

Sumo Squat Bench Irm | mistary press | Banch press DE iy
Pull-ups Sumo squat DB squat Deaa aft Bacx squat
15 MR puliups bar chin rops cambd horiz tadoer
Rower a8 hesl hook | hanging crunch| Hanging rales
Burpee Pushup Joad tay losd drag tong jomp d pois
400m sprint 15 MR 2MR MR 4MR
situps crunches plank ower
’ burpes pushup |  push-up pusn-aft aips
- 400m sprint | 300m shutte | 200m sprint | 300m shutte




Public Health Report No. 12-01-0614

[ %] Criterion-Referenced Evidence - APRT 0
APRT
| Back Squat | D-EXPEDENT A

Load Carry Bench irm | mistary press | Banch press DB My
ATB Sumo squat | DB squat Desa urt Back squat
2MR puiups Tar chin TOpe CAMD | horiz adiaer
Rower T8 hesi hook | nanging crunch | Hanging raise

Burpee Pushup Tosd
q camy losd arag jong Jump $ied push
400m sprint

onsortium for Health and Military Performance (CHAME

Course of Action for APRT Study
1 October 2012

Dianna Purvis, PhD(c), PMP

Director, Strategic Operations and Special
Programs

] APRT Study Tasks (cont.) 0

PHASE 2: Development

* Develop baseline soldier physical readiness
requirements to perform WTBD
— Based on analysis phase results

— Incorporate relevant Soldier survey data

« Information from Soldiers based on their perceived needs to
be physically ready for MET

« Highlights strengths and weaknesses of current PRT and
conditioning methods from Soldier's perspective
» Develop physical readiness test (PRT) that
assessesrequired components of WTBD
— Include endurance, strength, and mobility and any

other essential elements as defined by analysis
2 phase

Construct-related Evidence - APRT

0

D-EXPED

Banch press

PHASE 1: Analysis

APRT Study Tasks

Bench 1rm mintary press DB My
Sumo squat DB squat Dsad uft Back squat
APRT puBups bar chin tope cAmD | horiz ader
50m Sled Push T8 hesl hoox | hanging crunch | Hanging ralse
Military Pre toad carry Josa arag long jump $8d push
400 m sprint 15 MR 2MR MR MR
WR situps crunches piank fower
Planks Durpss pushup |  push-up push-art aips
400m sprint | 300m shutbe | 200m sprint | 300m shutts
ey B T
Joad sarry Dach squat 400m sprint 3 mile run Tower
Pul-ups Gosa it 200m spring 2 misle run orunones
Pustuos ™o 1qust 300 y3 shutte 1.6 mie run R
Benod press ioad arsg 200m spring 12 mitle rook. oana
pashp| | iosd oarry £10% Pro 8 mibe ruck log raises
rope oimd " Durpee pushup|
a3
noriz lagder

0

Identify mission essential tasks (MET)
associated with Warrior Tasks and Battle Drills
(WTBD)required for all Soldiers

Identify functional movements associated with

METs

— Squat, deadlift, overhead press, trunk rotation, etc.
Identify energy system contribution to METs

— Aerobic vs. anaerobic
» Identify time to perfform MET - Short burst, medium effort, or
long and sustained activity
Identify movement qualities associated with MET

- Agility

— Mobility

— Balance/stability

- Accuracy

APRT Study Tasks (cont.)

PHASE 3: Testing
Pilot test PRT

Refine PRT test based on pilot data
Validate PRT test
Establish age and gendernorms
PHASE 4: Surveillance

Construct data capture system/use existing

systemsto assess new PRT standards effecton
reduction of musculoskeletal injuries and
improved physical readiness

— Is it working to improve physical readiness and
reduce injuries?
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1
2.

w

>

Literature Review Assignments

= Physical Training Test History Overview-USMA

« Female Physical Development and Injuries-IPH

« Injuries and Injury Prevention-IPH

« Selecting physical Performance Standards-USARIEM

« Foreign Army Physical Testing and Test Development-USARIEM
« Army Physical Development and Testing (RAW, ETAP, etc)-IPH

« Sister Service Testing and Test DevelopmentIMT-Mr Haith

COA #1

Conduct systematic review
Conduct focus groups and surveys with Army Leaders

Based on the systematic review and focus group results,
develop/identify all field-expedient foundation fitness tests to
meet physical requirements WTBDs

- Narrow field-expedient test options

Obtain stakeholder and external SME consensus of the
foundation fitness test(s)

Submit fitness test battery to CG, TRADOC for approval.

Conduct field study to determine the criterion-referenced
standard (2 months)

Submit recommended physical fitness test battery and
standards.

COA#3

- Identify most predictive field-expedient tests

Systematic review (6 months)
PaneVSME meeting (based on results of systematic review) to leverage /refine
currently existing scientific protocol (1 month)

-  Define WTBD tests
- Identify reasonable field-expedient tests (APRT tests)

Data collection (6 months)

-  WTBD performance
-  Field-expedient test performance
- Leader assessment of soldier performance

Data analysis (2 months)

ptable WTBD performance

Submit fitness test battery to CG, TRADOC for approval

Conduct field study to determine the criterion-referenced standard
(2 months)

Submit recommended physical fitness test battery and standards.

35

(=

N

b

FN

COA Development

<

« Physical Training Test History Overview-USMA
« Female Physical Development and Injuries-IPH

« Injuries and Injury Prevention-IPH

Selecting physical Performance Standards-USARIEM
« Foreign Army Physical Testing and Test Development-USARIEM
« Army Physical Development and Testing (RAW, ETAP, etc)-IPH

« Sister Service Testing and Test Development-IPH

COA#2

b

b

Conduct systematic review (6 months)

Conduct focus groups and surveys with Army Leaders (3 months; concurrent
with#1)

- 0eetrly WTED cescriptions and feic-epecient tests

Based on the systematic review and focus group results, develop/identifyall
field-expedient foundation fitness teststo meet physical requirements WTBDs (1
month)

- Narrow field-expedient test options

Conduct field study to collect performance data to establish the construct validity
the foundation fitness events (6 months)

Obtain stakeholder and external SME consensus of the foundation fitness test(s)
(1month)

Submit fitness test battery to CG, TRADOC for approval
Conduct field study to determine the criterion-referenced standard (2 months)
Submit recommended physical ftness test battery and standards.

COA#4

Systematic review (8 months)
Thorough task analysis (8- months; concurrent with Step #1)
Survey workforce
Focus groups
WTBD / 9
Test development (3 months)
WTBD simuiations
Field-expedent tests
SME/Army approval
Data collection (& months)
WTBD performance
Field-expedent test performance
Leader of soldier p
Data analysis (2 months)
E WTBD per

Identify most pred'-ctnve field-expedient tests
Submitfitness test battery to CG, TRADOC for approval

Conductfield study to determine the criterion-referenced standard (2
months)

task analysis field data

Submitrecommended physical fitnesstest battery and standards.

36
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APPENDIX |

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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Baseline Soldier Physical Readiness
Requirements Study

Briefto CSA 27Nov12

“It [PRT] maynot be the most importantthingwe do in a day, but it's the most

importantthingwe do everyday”
CPT Nicholas Bilotta
Company Commander, TF Spader, KonarProvince, 2011 1
B Baseline Soldier Physical Readiness Requirements Study
STUDY PURPOSE WAY AHEAD-linked w/KSAO Review
= ldentify baseline Soldier physical readiness | » Study duration: 23-28 Months
requirements to perform Warrior Tasks and s f
Batde Drills (WTBD) R e
= Develop physical readiness assessment that - 2 -Task icentifcation 31007 12
evaluates baseline fimess against valid - 3 -Estabish Task Parameters 20 DEC 13
performance standards for all Soldiers - 4 -Event Salsction/Validation 19 DEC 14
- Assess: - §-Final Test and Standards 30 APR 15
o 8 of PRT Dootrine (E:
Modity, Strengty « Phases conclude w/ decision brief to CG, TRADOC

o 2Lleveis of Fitness (Physical, FunoSional)

- Stancards of parformance for all Soidsers,
indepandent of age or gender

- Stancards ana assessment aligned with FM 7-22,
Army Physical Readiness Tralning (PRT)

= Study concludes w/ Decision Brief to C SA/SMA
NLT 15 May 15

STUDY PARTICIPANTS
= IMT CoE (Co-lead)
« USMA (Co-lead)

+ USArmy Research Institute of
Environmental Medicine (USARIEM)

« USArmy Institute of Public Health (IPH)
= Uniformed Services University (USU)

» External SMEs/Consultants-Led by Dr.
James R. Morrow, University of North Texas

CURRENT STATUS

« Initial Planning Conference 2-3 OCT at Ft Eustis

- HQDA TASKORD with DA G2 for approval and
execution

» CG TRADOC approved study plan-21 NOV 12

« Coordinating study with TRADOC SFTA 2020,
MFTC, annual WTBD review

- $276 K UFR approved
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Human Use and
Systematic Review

Phass LIS mos)
Quantify Tas k

Damands

Establish Task
Parameters

siskeuny yseL

test(s)
(23-25 mos)

5
E Warrior Tasks and Battle Drills
FY12)

» Maintain, employ, engage with assigned weapon

system
R » Perform immediate lifesaving measures
Employ hand grenades « Perform counter IED

“ « Maintain Situational Awareness / Every Soldieras
Sensor

« Perform individual movement techniques = Perform Combatives

= Navigate from one point to another

e « Assess and Respond to Threats (Escalation of

« React to chemical or biological attack/hazard

Force)
«Perform voice communications = Adapt to changing operational environments
(SITREF/SPOTREP/S-Line MEDEVAC, + Grow professionally and personally (Build
EXPLOSIVE HAZARD [EH]) resibence)

= Use visual signaling techniques

» React to contact

« Establish Security

« Perform actions as 3 member of 3 Mounted Patrol
» Evacuate 3 casualty

« React to Indirect Fire Dismounted

« React to Ambush (near/far)
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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 Upright Moving Other Key Activities Sources and Notes
Lift, Carry, Push, Pull Marching, Walking, Running
ANADA = Lift (e.g., Ammunition box Marching -Weight-loaded (~13 km » Digging (Entrenchment dig NATO 2009 - key source Singh et al, 1991
C NATO 2009 a .
(2009) = Carry (e.g. Sand bag) 3 loads: Fighting/Approach/Emergency
= Lift & carry (Jerry can)
CANADA Same as above, plus: Re-Evaluation of marching: still Re-evaluation of digging: Reilly 2010 -Canadian ‘standards’ test for job selection

(2008-2010)

= Vehicle extrication (VE)

= Casualty Drag (CD) (150-180 Ib
mannequin 20-25 m)

Per observations, drag new method and

about one third of 126 observed CE

involved VE.

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

appears somewhat relevant task
though not definitive data

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 = Lifting (88%) = March (Road) (2 %) = Digging (Trench Dig) (1%) NATO 2009 key sources:
KINGDOM ¢+ ~70% from ground; 57% to waist, = Climbing (3%) Bilzon 2002
28% to shoulder, 15% to overhead; = Crawling (2%) Rayson, 1998:
(2009) test via Ammunition box lift of 1.7 m % are based on 1998 task review
= Carry (48%)
+ Tet with: sand bag, drum,
extinguisher
= Push -pull (3%)
NETHERLANDS = Lifting and carrying = Walking (Loaded) NATO 2009
UNITED STATES = Lifting/lowering (41%) = Walking/Running/Marching = Climb/descend (4%) NATO 2009
(2009) = Carry/load bear (30%) = Infantry -Marching for a long * Reach 2% - % are based on Sharp et al, 1998 a review of 1,999
= Pull/torque (6%) distance, load bearing ) = Stoop 2 % MOS task requirements (does not address actual
= Push = (Dig/Crawl/Throw etc -<1%) 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)

involving equipment, supplies,
ammunition)
= Repetitive lifting

Lift and carry specific weights listed for
each MOS (see Notes) based on tasks

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)

J-2



file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/NATO%20HFM_OptimizingOperationalPhysicalFitnessFinalReport_Jan2009.pdf
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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 = March (Loaded) [“Aerobic ] ( via 2012-Australian Defense Science and Technology
(55 & 66 Ibs) 5 km w 22kg); & 10 km w 38 kg) Organization: Proposed Employment Standards
= Carry [“Local muscle endurance ”] (via | = Fire and movement simulation (PES): (1) All Corps Soldier(ASC) and (2)
Jerry can carry: 136 & 300 yds) ["Anaerobic”] (via 16 x 6m Combat Arms (CA). No age/gender bias; more rigorous
bounds + leopard crawl) tests for required for certain occupations

NOTES

a)
b)

c)
d)

One of US Army Common Warrior Task includes donning and basic movement in military gas mask — this is not addressed in this PT assessment

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)

Loads for marches — military loads vary from 5 to 68 kg over distances 5-20 k (NATO 2009)

Current MOS Physical Demand weights ( Army , 2007) : Light(LT) = 10-20 Ibs, 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;0btained 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 9QUSARIEM) 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.
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file://///amedfsapgr01/public/DEDS/INJURY/All%20References_TRADOC_Phys%20Fit/Military%20policy_EXORD_test%20descriptions/Canadian_Land_Force_PT%20test%20assessment_2008.docx
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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.
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Table J-3. Example Military Tasks As Associated with Components of Fitness

Physical .
Requirenfg Corzlér(])isesntsg' Primary Physical Fitness Sub-Components and Definitions® Example Associated Military Tasks/Activities®
nt Areas™
O : . ,
) CARDIO- + Patrolling/marching with a ruck
8 w RESPIRATORY =» Stamina Ability to sustain high repetition low intensity | + Continuous bouts of high intensity efforts with little
g (ZJ ENDURANCE “Aerobic fitness” muscle contractions for long duration or no breaks (e.g., lift, carry, fill, push, pull, drag,
é sprint/change direction, march) over extended time
)
a Ability to conduct high intensity muscle
> . . i .
L MUSCULAR = Dynamic Strength | contractions repeatedly for relatively short ‘L'_ft & carry equipment/ammunition/supplies
+Short sprint (e.g., while running for cover)
O
e} .
g = i Ability to exert maximal force against a * Liftlpush a heavy load
o e =» Static Strength o . gains + Throw an object (grenade, smoke flare)
< S fairly immovable object for a short time
> Z MUSCULAR + Evacuate (drag) casualty
< | X | STRENGTH , bty t g . . .
% = Explosive Power llity to expend a maximum of energy to + Jump/climb (over walls, logs, fences)
“Anaerobic” rapidly project or move an object or the + Short sprint (e.g., while running for cover)
body in one burst or a series of bursts P Q- 9
> Extent & Ability to stretch, flex or otherwise lengthen
< | FLEXIBILITY Dynamic various body parts (Dynamic = quickly) asfar | + Stop/change direction (e.g., while running cover
s = as possible to cover) with and without load
400 = Gross body Ability to synchronize simultaneous movement | ¢ March/run/walk/carry ; with and without load
o 2 COORDINATION coordination of a number of body parts.
= -c% S Static & Ability to maintain body at equilibrium (stable + Shoot
— | BALANCE Dynamic posture) in a fixed position (when static and
when moving)

" Does not address Body Composition

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

2
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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
guantitative 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.

‘ u.s. Aml' Public H:alth fommand

Systematic Review: Baseline Soldier
Physical Readiness Requirements Study

Update
12July 2013

Injury Prevention Program
US Army PublicHealth Command
and
Consortium of Health and Human Performance
Uniformed Services University of Health Sciences

UNCLASSIFIED
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US Army Pubiic Heatth Command

S/ "'J'...J("

Subject Areas for the Systematic Review

Subject Areas

1 Labuvs Field Tests to Assess Physical Fitness
Tyson Gner, Morgan Anderson. Tim Bushman (USAPHC)

2 Comparison of Physical Fitness Tests to Job Task Performance
CPT[P) DeGroot and Veronique Hauschild (USAPHC)

3 Association of Task Performance and Injury
Keith Heuret and Elzabeth 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)

Overall Scope of Work for the Literature Review
(Four Subject Areas)
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Subject Area 1: Lab vs. Field Tests to Assess Physical Fitness

« Asrobic Tests - G0 Swandarg Measured VO2 max perormad on 3 treacmill
- Tmeg runs and multistaoe siage shulte muns
+ Showeo excelient reprocuchiifty 300 QO0d 10 excelient ValORy when oorrelated win VO2 max

+ Anaerobic Tests - Goig Stangarg Wingaee Test
- rints 3nJ shute nuns

+ Showed excelient reproduCIiRy and fair 10 good ValioRy when correiated wiln VO2 max

= Muscuiar Strength and Endurance Tests - Goid SWn0ard r Muscular Sreng™ 1 1 repetiion madmum, No
Gold Standard for Muscutar Endurance
- Qoe repettion maximym horfizontal jump Dips hang grip strengtn pull-uss and fexed amm hany SQuals
push-ups_and rope climd

- AQuey ang hop tests
+ Showed excelient reproduciiliy
- Odstacle course
+ NO reproduciility measurements perbrmed
« Perbrmance was und 0 h3e %o good ValioRy when correlated Wi VO2 max
« Equipment needed and more GIMcUR % administer

US. Armvy Pubiic Hoatth Command

—y s\ 24 = [ G

Subject Area 2: Comparison of Physical Fitness Tests
to Job Task Performance

* Performance on several groups of military ‘activities' have been

compared to different fitness tests
- Task activities: Casuaity Drag , Loaded March, Lift/Lower /Carry, Push/Pull, Sprint, Climb, Crawi,
Dig. combined events /multiple-activities (e.g., obstacle courses)
- Fitness tests: Aerobic (runs), Anaerobic ( sprints, shutties), Strength and Endurance (Push up, sit
up, pull up, jumps, squats, bench press, other machines)

« Activities are common elements of military task performance, but do
not individually reflect the complex series of physical activities

required to perform Warrior Tasks/Battle Drills — EXCEPT-:
- Casualtydrag
- Loaded march

* Key physical requirements include:
- Casualty drag — Anaerobic (400m sprint test) was best predictor
- Road march with a load - Aerobic fitness was best predictor BUT data from only 1 study
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US. Arwvy Public Heath Comemand

ISAPHC

Subject Area 3: Association of
Performance Tasks and Injury

* Loadedroad marchis the only military performance taskthathas been studied
to identify the association ofinjuries with task performance (9 studies)
— Injuries increase with greater distance or heavier load

* Physically Demanding MOSs

— Compared to Soldiers in “light” physicaldemand MOSs, Soldiers in “moderate™ and
*heavy” physicaldemand MOSs are 16% and 76%, respectively, more likely to be
hospitalized for an on-duty injury

* When developingtraining programs, the following factors from civilian
occupational studies should be considered:

- Lifting: Injuries increase whenlifting is performed with 1) greater frequency, 2)
more weight, or 3) weight is lifted to higher levels (eg waist vs head height)

— Pushing/Pulling: Shoulder injuries are commonly observed; increased injury riskis
based on frequency ofthe activity and amount of force applied

- Kneeling/Squatting: Workers in jobs that require kneeling or squatting have more
injuries, overall, and more knee injuries than workers whodon't do these activities

Injury PrevenSion Prgram UNCLA S MFIED 3

US. Army Pubiic Hoatth Command

ISAPHC

Subject Area 4: Association of
Physical Fitness and Injury

= Cardiovascular Endurance:
= Most frequently studied ftness component

= Poor runtime is consistently and strongly assodcated with musculoskeletalinjury
(MSK-I; in > 80% articles reviewed)

* MuscularEndurance

= Low muscular endurance (assessed via push-upsor sit-ups) is moderately
associated with MSK-I

* Muscular Strength
= Little data exists for females and has not been heavily studied in men
= Association with MSK-l is unclear due to inconsistent findings
= Flexibility
= Extremes (high orlow) in flexibility are associated with MSK-| as measured by
sit and reach test
= Balance, aqility, speed, coordination, and power
= Little orno data found for each ofthese ftness components

injury Prevention Prgram UNCLA S OFIED 7
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Summary and Conclusions

* Reflecting the current APFT, there is a considerable body of injury
and performance literature concerning muscular endurance and
cardiovascular fitness

- Research andinjury surveillance will be increasingimportantwhen a
newfitnesstestis fielded

* With the exception of casualty drag and road marches, there is a lack
of research concerning the physical demands of Warrior Tasks and
Battle Drills

— Data collection plannedin support ofthe Baseline Soldier Physical
Readiness study will addressthis need

* There continues to be a need to strike a balance between training to
improve physical performance and avoiding over-training so as not to
cause injury

— More # Befter

Backup Slides
SubjectArea1:
Lab vs. Field Tests to Assess Physical Fithess

injury PrevenSon Program UNCLA S BIFIED )
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SAF
Tests to Assess Components of Physical Fitness
Measures of Toaz Rotaziny- | Ralstiy- | Relmy. | ‘el g, aion - e
Piness Vear Vesar Zarce Laar Medan Saroe e enes
Asrcoic Tess Timed Ruts e B e o v [T
Muzsage shlenss ee o (R o [ [YTeY7) -
Osance Rus — —_ —_ ore e Coetae
Ansercdic Tes's | OesivSors Lhe cas taa o ca oites .
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Muscular Syegh | 1 RepesionMaximum cas ci Yoy — — — P)
:‘;:m Horzones! Junp cu e [ — — — 2
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Backup Slides
SubjectArea 2:
Comparison of Physical Fithess Tests to Job
Task Performance
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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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everyone stronger
NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION NSCA.com

THE NATIONAL STRENGTH AND CONDITIONING ASSOCIATION'S 2ND
BLUE RIBBON PANEL ON MILITARY PHYSICAL READINESS:
MILITARY PHYSICAL PERFORMANCE TESTING
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THE NATIONAL STRENGTH AND CONDITIONING ASSOCIATION’S 2ND BLUE RIBBON PANEL ON
MILITARY PHYSICAL READINESS: MILITARY PHYSICAL PERFORMANCE TESTING

FORWARD

The National Strength and Conditioning Association (NSCA) was founded in 1978 by 76 strength
coaches from across the country with the common desire to network, collaborate, and unify the
profession of strength and conditioning. Since its inception, the NSCA has grown to nearly 33,000
Members in 72 countries, and become the leader in the research and education of strength and
conditioning professionals. As the worldwide authority on strength and conditioning, the NSCA
supports and disseminates research-based knowledge and its practical application to improve athletic
performance and fitness.

In 2005, the NSCA founded the Tactical Strength and Conditioning (TSAC) program by working with
elite military and law enforcement groups. The TSAC program quickly expanded to include all
members of military, law enforcement, and fire & rescue personnel.

The mission of the NSCA’s TSAC program is to provide scientifically-sound and safe physical training
and educational programs to those who serve and protect our country and communities.

In support of its mission, the NSCA’s TSAC program sponsored and hosted the 2" Blue Ribbon
Panel on Military Physical Readiness: Military Physical Performance Testing immediately following
the NSCA’s 4™ annual TSAC Conference on April 18 — 19, 2013 in Norfolk, VA. The 2" Blue Ribbon
Panel was convened to continue the TSAC program’s commitment to its mission of providing state-of-
the-art physical training and education, and to expand and deliver this information to those who serve
and protect our country and communities.

NSCA

NATIONAL STRENGTH AND

CONDITIONING ASSOCIATION everyone stronger
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THE NATIONAL STRENGTH AND CONDITIONING ASSOCIATION’S 2ND BLUE RIBBON PANEL ON

MILITARY PHYSICAL READINESS: MILITARY PHYSICAL PERFORMANCE TESTING

EXECUTIVE SUMMARY

This meeting brought together a total of 20 subject matter experts (SME) from the U.S. Air Force
Army, Marine Corps, Navy and academia representing practitioners, operators, researchers, and
policy advisors to discuss the current state of physical performance testing across the Armed
Services. The SME panel initially rated common military tasks (refer to Table 1) by the degree to
which health-related fithess components (e.g., aerobic fithess, muscular strength, muscular
endurance, flexibility, and body composition) and skill-related fithess components (e.g., muscular
power, agility, balance, coordination, speed, and reaction time) were required to accomplish these
tasks. Muscular strength, power, and endurance received the highest rating scores.

The Blue Ribbon Panel then broke into SME groups to establish a list of field-expedient tests (refer to
Table 2) that could be considered for military physical performance testing for later voting by the
entire panel. Table 2 lists the field-expedient tests that received the most votes by the panel.

Panel discussion centered on whether the services should have a common criteria health-based
fithess test (82% of panel members concurred) and whether services should consider a Tier |l test
focused on both health-related and skill-related fithess components based upon occupational,
functional, and tactical military performance requirements (95% of panel members concurred).

It was noted that the Marine Corps currently has a combat-oriented, functional fithess test; however,
none of the services currently have an occupationally specific physical fithess assessment. The Army
and Air Force have study initiatives considering Tier |l fitness tests. Subsequently, the panel
discussed the need to consider whether Department of Defense Instruction 1308.3 (DOD Physical
Fitness and Body Fat Programs Procedures) should be revised to consider inclusion of Tier |l tests to
assess functional and skill-related fithess components related to occupational tasks.

CONCLUSIONS:

1) Selected fithess components are currently not being assessed by the military.

2) Field-expedient options to measure both health-based and skill-based fithess components are
available.

3) Branches of the military may want to consider having common fitness-based tests. Concern for
historical perspective and appropriate health-based criterion reference standards should be
given to alter military physical performance testing if needed.

4) It seems prudent for each branch of the military to design an occupational, functional, and
tactical military performance test for inclusion as part of a fithess testing battery.

RECOMMENDATIONS:

1) The Panel will organize a writing group to publish a peer-reviewed manuscript based on
the panel findings and proceedings.

2) The findings and recommendations from the panel should be briefed to the DoDI owners,
Office of the Secretary of Defense/Personnel & Readiness/Morale, Welfare and Recreation
Policy Division for consideration to revising DODI 1308.3 DOD Physical Fithess and Body
Fat Programs Procedures.

NSOCA
NATIONAL STRENGTH AND

CONDITIONING ASSOCIATION eryonestronger
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THE NATIONAL STRENGTH AND CONDITIONING ASSOCIATION’S 2ND BLUE RIBBON PANEL ON

MILITARY PHYSICAL READINESS: MILITARY PHYSICAL PERFORMANCE TESTING

The opinions expressed at the conference or contained in this paper do not constitute official Department of
Defense policy positions or those of the Services.
TABLE 1. COMMON MILITARY TASKS
Military Tasks Strength Power Endurance [‘:Bodylm Coordination Balance Agility Flexibility é::;:'sc Speed R?rai:;tieon
Jump or leap
b i 75 9 4 6.4 69 57 6.5 59 26 57 4
Move with 58
agility- 47 54 55 95 84 958 6.1 4.1 65 6.6
coordination
Carry heavy
[tk 838 62 75 5.2 37 5 2.9 33 55 22 16
Drag heavy loads 92 74 74 52 45 48 33 38 52 27 16
?.”" long 38 3.4 6.9 6.9 32 3.2 3 32 99 4 14
istances
Moye qulcilyfor 6 78 5 52 7 64 78 44 4 93 6
short distances
Climb over
Rl 83 65 5.7 6.7 7 6.1 6 59 39 41 2.2
Lift heavy
objects off 97 e 54 55 48 51 27 5 3 23 16
ground
Load/stow/mount
lnil 77 6 6.3 5 57 53 34 49 36 26 2.2
Overall mean 73 66 6 5 58 55 5 47 46 44 3
NATIONAL STRENGTH AND T
CONDITIONING ASSOCIATION SVRryoneiRIong e
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THE NATIONAL STRENGTH AND CONDITIONING ASSOCIATION’S 2ND BLUE RIBBON PANEL ON
MILITARY PHYSICAL READINESS: MILITARY PHYSICAL PERFORMANCE TESTING

TABLE 2. VIABLE PERFORMANCE TESTS

Aerobic Fithess Running Test
Beep Test
Muscular Strength Isometric Dynamometer
Pull-Up
Incremental Dynamic Lift
Push-Up
Muscular Endurance Push-Up
Burpee (Squat Thrust)
Squat
Flexibility Functional Movement Screen
Sit and Reach
Y-Balance
Body Composition Circumference Measurements
Bod Pod
Speed40-Yard Sprint
Agility 300-Yard Shuttle Run
T-Test Agility Drill
Power Standing Broad Jump
Vertical Jump
Medicine Ball Throw
Coordination Sit-Up and Stand w/o using Hands
Burpees
Balance Beam Walk
Y-Balance
Reaction Time N/A

M

NATIONAL STRENGTH AND

CONDITIONING ASSOCIATION everyone stronger
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APPENDIX M

TRADOC May Planning Conference Brief
Deconstruction of WTBDs
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S Planning Conference Schedule
Tuesday, 14 May 2013 0

)

Baseline Soldier Physical Readiness Requirements Study e LaatRChIntor
Planning Conference 0800-0815 g:;g'i::;ﬁonlwndl Selection and COL Cable/SFC Williams
0815-0830 Welcome Mr. Haith
0830-1130 CalendarRequirements Mr. Haith
1130-1230 Lunch On-Site
1230-1600 CalendarRequirements Mr. Haith
14-16 May 2013 1600-1630 Wrap Up Mr. Haith

Initial Military Training Center of Excellence
210 Dillon Circle
Fort Eustis, VA 23602

Current Status APRT Study O e Study Plan Matrix O

w500
+ Completing Phase 1 Systematic Review-Brief Results O/a 28 JUNE to CG e | - - e TS| [ - o | e T
TRADOC ~— - [, Ll G
- Completing reviewof exiting scientific research ol
- IntegratingWTBD PRT Survey resultsintothe review
» Developing and Synchronizing remaining Phases with Soldier 2020 rRcas B P
Initiative jo s
- Developed StudyProtocols forPh 2thru5-Sy izing ionwith
MOS Physical Standards Timeline e
— Executing Phase 2 Task Identfication
o Creats oraft task Bst 14-16 MAY 13 o
o Conduct SME Tast Sesection/vasicstion Boards 11-13 JUN 13 (R R~ - =57 .:=:
- Phase 2 Quantify Task Demands- Ob yze physical d o
5-30 AUG 13
— Phase 3 Establish Task Standards ConductFocus Group Interviews o e e i s 2 pe
o Vascate Physical Gemand stancards with staxenoisers 24-28 SEP MAY 13 3 s st e | o
o Estabien fingl task physicst Gemand regquirements NLT 22 NOV T o P S ool T (RN
© Deveiop potentiat test svents to smutsts VWTEBD physical damands NLT 23 FEB 14 O ZE TR = Yapure
— On Track to complete Phase 4 (Event Testing and Validation) NLT JUN 14 and bt sy
Phase 5 (Determine Final test Events and Validaton) NLT APR 15 3 s
Study Plan Matrix Study Plan Matrix
(i3 ;lll
e = T T T TR
St e S P R final fumobional aad 1
SsS :.:.‘A‘-' o Deoision |pssessments sk 1
- |associstes wen e e ".:.’;'
10 | Basemme | ooysicany demanding M| working
PRI s orow
o oo - - 0y |2 Desision Briefio
OEN
- T ASminlsler asl |1 NLYZY JEF THEe
. P o gl [ (St task smtations 08 | 1. Getermines
. e normative samplecf |2 NLT4OCT
o Soigers "“
3 - Deveiop
St Sws s - 3 "~ 203 normetve _om
S o $En32r05| gooren/somies tor
FnoTONS BN3 DATLIOS
Miness 2sesIments
e [ B = T =
e . . Laumn
5 s T [N L e ':;- joeabved
o e of| Bosese Cotaras | 452
SUTBANY [ovugamd  Jdteter ang Army
e Test 10.mter
Y P ol o e
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May 2013 D
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July 2013
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July 1

4
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15
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Protoots

22

26

29
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August2013
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29 30 j 31 AUG 1 2
5 53 7 8 9
0 e 1S BDp
) 0
12 13 j 14 15 16
19 + - 23
OR
26 27 28 29 30
Labor Day
Training
Holiday

September2013

Tralnlngmaﬁnal Holida
5 6

Facitation Teams

Planning Conference Schedule
Wednesday, 15 May 2013

O

Time
0800-0830

0830-1130
1130-1230
1230-1600
1600-1630

Welcome
Break Out Session Instructions

Break Out WTBD Deconstruction
Lunch On-Site

Break Out WTBD Deconstruction
Wrap Up

Lead/Facilitator

Mr. Haith

Mr. Haith

12
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Break Out Group #1 Break Out Group #2 Break Out Group

Mr. Haith (Facilitator) COL Cable (Facilitator)  Dr. East(Facilitator)
Dr. Zambraski Ms. Sharp CPT Henning

CPT DeGroot CSM Ecker Dr. Hauret

CPT Soika Dr. Nindle 1SG Bagwell

Mr. Goddard Dr. Jones Mr. Palkoska

SGM Reyes Dr. Muraca Mr. Grier

Dr. Punvis CPT Daniels

Mr. Fox —lend expertise to allthree break outs

Break Out Group Assignments O

WTBDs
Physical Demand, Importance, and Frequency
(n~15.000)

O

mmmwmmmﬁmmmn
how imporany it 1s Tor ALL S0i0kfe to De fraguenuy
$0M0WME parformed

e WTBD in & combat environment:
WTBD ._—"""‘ Importance N
1~ Higheet Ranksa
Move Under Fire (WT)
Reast 19 AmBush (Nean) (80 w&,

Resct fo Contast (80)
Evaocuate a Casualty (WD

React 0 Ambush (Far80)

Resot 1 Indirest Fire Dismounied (BD)
Porform indivicus! Movement Techmiques

Pertorm Immediste LBesaving Measures

I R R R

3
I.uI.-uh-n.I

Estadisn Seourly (BD)
Empioy Hand Orenades (WT)

= Maintain, employ, and engage targets with Q
weapon system (new or reworded)

= Perform voice communications
(SITREP/SPOTREP/9-Line MEDEVAC,
EXPLOSIVE HAZARD [EH])

» Use visual signaling techniques

Warrior Tasks and Battle Drills
New

» Reactto gical,
(CBRN) attack (new or reworded)
« Perform immediate ifesaving measures
« Perform counter IED

—— s ot
« React to Man-to-Man ot {new or reworded)

» Perform individual movement techniques

« Navigate from one point to another

* Move under fre

- Assess and Respond to Threats (Escalation of
Communicate Force)
= Adapt to changing operational environments
« Grow professionally and personally (Build
resibence)

« Establish Security
« Perform actions as a member of 3 Mounted Patrol
P Ta Casualty Care (new or reworded)

far

Fre-oecisional

. and nuciear

| Potential Common Soldier tasks IO

+ Conduct Dismounted Tactical Movement (move as a member of a team?)*
Prepare a Fighting Pesition (Fill and Emplace Sandbags)*
Others?

Consolidated Task List '

071-COM-4407 Employ Hand Grenades® (this task was identified as least physically
demanding task in the recent WTBD PRT Survey)

071-COM-0501 Move as a memberof a Team

071-COM-0541 PerformExterior Movement Techniques duringan Urban Operation
071-COM-0502 Move under Direct Fire”

071-COM-0510 React to Indirect Fire dismounted

071-COM-0503 Move over, Through, or Around Obstacles (Except Minefields)
081-COM-1046 Transport a Casualty-(Infantry task-Drag a Casualty to Immediate
Safety-Dismounted)*

071-COM-0006 React to Man-to-Man Contact

551-001-1043 React to Vehicle Rollover (this was notidentified as physically
demanding taskin the recent WTBD PRT Survey)

* Physically demanding Tasks-11, 19, 13F MOS

Breakout Group Assignments

BreakoutGroup1 BreakoutGroup2

* Conduct Dismounted Tactical *  Preparea Fighting Position (Fill and
Movement (move as amemberofa Emplace Sandbags)*
team?)" + 071-COM-4407 Employ Rand

Grenades® (this task was identified
as least physicaily demanding task
in the recent WTBD PRT Survey)

Navigate from one pointon the ground
to another pointwhile dismounted

071-COM-0501 Move as amemberof a

Team * 081.COM-1046 Transporta
071-COM-0541 PerformExterior Casualty-(Infantry task-Drag a
Movement Techniques duringan Urban  Casualty to Immediate Safety-
Operation Dismounted)

071-COM-0510 React to IndirectFire 5§1-001-1043 React to Vehicle
dismounted Rollover (this was not identified as

physically demandingtaskin the

071-COM-0502 Move under Direct Fire* recent WTBD PRT Survey)

071-COM-0503 Move over, Through, or
Around Obstacles (Except Minefields)*

BreakoutGroup3

* 071-COM-0006 React to Man-to-Man Contact
(Combatives)

¢ 171-COM-0011 Employ Progressive Levelsof
Individual Force when confronting Civillans

0
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MOS 11B: Infantryman
071-326-3013 Conduct Tactical Movement

Task: Conducta 24 Kilometer Tactical Movement
Condition: Wearing / Carrying 128 Ib Approach March Load

Standard: Complete in 24 hours; Soldiers do not haveto
complete the entire 24 kilometers st once.

Conduct Tactical Movement

minimum of 128 1bs evenly distributsd over entire and
mmmmnmnﬂmmumm”

- 128 D 15 COMDINGT welPE of Basic Sokier Ui (12 B6),
PPE (63 1b5), 2¢ hour susanment 1030 (43 6)
- Weignt of specialy equipment \aries (e.g.. 60 mm morar base

Pl fenning e el or

- nme %ol avemignt or or mukiple Cays
Weignt 123 1s-145 s W:’;"‘g

SIgMCaTeY (300K0N31 AMMARION. 1O, WAk,

Horzontal Disance: 24 km | Porease weigmt Signfars) (200K

mm 02w - Army StvIarS for Tsetical Mowement 1 3-4 km per hour for 3
w03l of 24-32 km per a3y (24 km 15 approximatel; 15 mikes)

~28 kom per Gy 18 reoresetane of 1-2 Comnat Paols (E-5km

o 270 63 km D3 Wit 3 03y) Tom Combiat Outosts 303

Jowt Securty Shes 1 he Algnanietan AOR

- Does not regquire e Soidier W0 compite M2 entire gistance R

onde.

e MOS 11B: Infantryman
> ' 071-326-5703 Preparea Fighting Position (Fill and Emplace Sandhags)_q
— R [ Task: Fil Sandbags -

Condition: Wearing / Carrying 88 Ib Fighting Load(-) (no weapon) and
given entrenching tool, 28 empty sandbags, sufficient fill

Standard: 28 sandbags filled 55-20% fullin 52 minutes

Fill Sandbags
Dig. Brt. and shovel 111bs scoops of dirt in bent, stoopad or knesling position Into sandbags.
Weignt 11 bs - 11 105 s combined weignt of e-3001 30 aerage weight of vanous soll CompOsRions
Horzontal Distance: NIA - 075 meters is neight Of 3 830039, 3-5 50005 Of it fill one S3V3Y
Vertical Distance: 075 m - On2 n3sly fgnting PosSEION (WRNOW Oemead oover) Wliizes 18-26 5300 Dags
Time: 36-52 minutes - 2mise erage 0 Ma

- mxmm»‘ﬁfm san®ags
Task: Carry/ Emplace Sandbags
Condition: Wearing / Carrying 88 Ib Fighting Load(-) (no weapon) and given 28 sandbags (55-80% full)
Standard: Hasm:ag position (without overhead cover) built in 28 minutes 10 meters from the original

position of the
Carry/Emplace Sandbags
Lift 30-40 Ibs sanabags waist to shoulcer high, carry them 1- 30 m and empiace.
Weignt 30-40 s
Horizontal Distance: 30 m - 30-40 s Is average weight Dased 0N SOl COMPOSRIoN: Dags filled S5-60%
Vertical Distance: Walst-shouider high - Sanaags are ypically caredemplaced walst 10 shouiser high
Time: 13-26 minuses - 30 meters s Armest distance carried om Al point winout 3 venicle

(Uroan environment  requires RRINgMeanng -1 minse estimate ¥ Carmpempiace Sanddags
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MOS 11B: Infantryman
071-325-4407 Employ Hand Grenades

~

, Task: Employ Hand Grenades

Condition: Wearing / Carrying 80 Ib Fighting Load and givenan
MES Practice Hand Grenade

Standard: Throw Hand Grenade 30 meters

Employ Hand Grenades
Throw hand grenads to engage enemy forces.

-1 Dequals e weignt of 3n M57 Fragmentation Gi

Weigrt 1B - AW Quaiification Stancars outined 1 FM 3-23.30

Horzontal Distance: 30m | Soidiers must e adie 10 engage enemy targets 3t 35

Vertical Distance: NiA meters with W67 Fragmentation Grenaoes

Time: NA - Hand grenanes are Used mMOre TEQUENTY WHEN CONTUSING
operations In urdan endronments  (ROE Dependent)

e MOS 11B: Infantryman
071-COM Move Over, Through, orAround Obstacles

Task: Move Over, Through, or Around Obstacies;
Scale / Climb 2 Meter Vertical Obstacle with
Assistance

Condition: Wearing / Carrying £0 Ib Fighting
Load and given a 2 meter vertical obstacle. If
necessary, equipment may be removed, but must
be worn / camned after obstacle is cleared

Standard: Obstacle sucoessfully negotiated, with
assistance (if needed)

Scale and Climb a 2 Meter Vertical Obstacle
With Assistance

Weigre. 20 B Weignt Comdat Equipment is 30 s

Foroitn Distnce: \ries Vertical Distance: Common court@rd and

VRl ONSEOE: 28 compound walis are 2 m; could 3is0 b2 3 2m

ot Vorkis vertical onstacke, rherbak. Or omer natural or
relnorcing odstacie
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| MOS 11B: Infantryman

). @ 071-COM-0502 Move Under Direct Fire ‘:’
i M‘,‘“’"'--‘- U0 u[Task: Move Under Direct Fire (Rise from a Prone,

o N Kneeling, or Crouched Position; Sprint3 to 5

\ . Seconds; Return to a Prone, Kneeling, or Crouched

= . Position)
Condition: Wearing / Carrying 80 Ib Fighting Load
Standard: Sprint 100 meters in 2 to 5 second
increments

Rise from a Prone, Kneeling, or Crouched Position;
Sprintfor 3to S Seconds While Carrying a Minimum of 80
Pounds Evenly Distributed Over Entire Body:
Then Return to a Prone, Kneeling, or Crouched Position
Weignt 30 s Welgnt Comdat equipment is 30 s
Horizortal Distance: 100 m or more | Weignt coes not Inciude Platoon

Vertical Distance: NA TOSE or mission $pecinc equipment
Time: \aries oF ragdios

Warrior Tasks and Battle Drills-Deconstruct

Battle Drill-React to Ambush (near)

071-COM-0006 React to man-to-man contact
071-COM-4407 Employ hand grenades

071-COM-0501 Move as a member of a team
071-COM-0502 Move under direct fire

Sprint
Crawl
Jump/leap
etc

Lifting lowering
Lifting Carrying
Climbing
Digging
Walking, marching, running
Pushing/puliing

DA WN =
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Most Important

Physical Abili e
Neycessaty f(;try Jump or Leap Over Obstacles SRR
WTBD Execution mogeray

Move with Agility and Coordination
Carry Heavy Loads over long distances
Drag Heavy Loads

(two-way tie): Run Long Distances and Sprint

Climb over Obstacles

Lift heavy loads off the ground

24
Does Army PRT Prepare Soldiers
for WTBD Execution? O
How well or poorly does Army Physical Readiness Training  Very Poorly _— Very Well

(PRT) prepare you to do each of the following (n~23,000):

Pass the Armyy Physical Fitness Test (APFT)?
Parform the Warrior Tasks?

Parform the Battie Dritls?

Jump or kap over obstacks? (Most important WTBD Physical Abiiity)
Move with agiity and coordinstion? (2 Most important)

Carry heavy 10ads Over long distances? (¥« Most important)

Drag Neavy 10a0s OV long Ietances? (& Most Important)

|

Rl

=

2 k'
- wm "
s |
am il
| .
Run long distances? (ted for 5~ Most important) | e [
= =g

CHMD Over oDstacke? oo o
Lift heavy 108ds Off the QrOURA? = il s i) B e

“Our unit PT programs are where we need most improvement "Trainingto the test"
is notworking, especiallywhen we put 50 Ibs of kit on a troop andsend them into
Tora Bora!"
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Planning Conference Schedule

Thursday, 16 May 2013

Time
0800-0815
0815-0845
0845-0905
0915-0945
0945-1005
1015-1045
1045-1105
1105-1145

Outbrief Introduction

Break Out Group 1 Outbrief
Break QOut Group 1 Discussion
Break Out Group 2 Qutbrief
Break Out Group 2 Discussion
Break Out Group 3 Outbrief
Break Out Group 3 Discussion
Way Ahead Plan

| Lead/Facilitator

Mr. Haith

Mr. Haith

O

26
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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-kmis 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

N-3
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10.
11.

12.

13.
14.
15.
16.
17.

18.

19.

What are the physical capabilities that we should expect of the baseline Soldier during unified
land operations (Korea, Kuwait to Afghanistan, Northern Africa)
Participant thinks this is possible because CTT Training is similar to that above-described
scenario, but would never do that on a normal basis
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?
If you're under fire, you are dropping your ruck sack and running so allow yourself more
maneuverable
210 rounds, weapon, radio
Whatever the standard issue is, 35-40 pounds
25-30 pounds sounds like a more appropriate standard as far as consensus
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
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
Climbing over walls with 25 pounds, reasonable expectation
Climbing over walls with 40 pounds, too much
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)
What about ascending stairs? What weight is reasonable? 25 is always reasonable, 40 is always
a huge stretch, seemingly unacceptable
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
For sprinting, weight is certainly an issue
a. Lighteris 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
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.
2.
3.

10.
11.
12.
13.
14.

Everything on here is legit, except for the weight
Is this the right scenario physically under direct fire? YES, it is a reasonable expectation
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
Reasonable physical components, make sense, but the weight is too much
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. Inthis 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. Itshould 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
We want to have as little weight on us as possible
Every Soldier should be able to carry weapon, ammunition, water, personal protective
equipment
Scratch the 80-pounds out and replace with fighting load, and the scenario would be accurate
If you don’t give a weight requirement, then you better spell-out the equipment you expect me
to carry
If you don’t give us a standard, then what are we doing in the Army?
Capabilities
Task, condition, standard
Standard comes into play
Personal protective equipment (PPE) is different between units, which causes loads to fluctuate
with PPE
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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

May be good for 20-30 meters

Not going to do much for anything with 80 pounds

80 pounds is a show-stopper

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
DANGERQUSLY 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

Poogo

React to Vehicle Roll-Over
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 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. Cutthe 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. Ifit’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

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

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?

Some people shed earplugs, some don’t

Do not need Chapstik

Gloves can shed

Underwear can shed

Eye protection

Everything minus the sports bra I’'m taking

Left off the multi-tool because not everyone has one, not everyone needs one

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

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. Ingarrison you don’t need eye pro, ear pro, multi tool, gloves, more comes off the list
when ‘in garrison’ is in effect

Lo N RWNPRE

N-8
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12.
13.
14.
15.
16.
17.

e. Leave the tool or knife
f.  Might want to have your ipro and gloves in garrison
Chapstick, earplugs, gloves, maybe multi tool in a battle drill can be left behind
Everything except the sports bra, and maybe not underwear
You list a notebook, but no pen
In a battle drill, you have all of this, but maybe not underwear
This is the BASIC UNIFORM, this is how you show up
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?

PWNPE

10.
11.
12.
13.

14.

15.

16.
17.
18.

45 pounds after shedding a number of items

50 pounds

Kept most of it

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)

The sling was questionable

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

Most people kept on body armor, plates, small arm inserts, em4, ACH, magazines, mag pouch,
(all must-haves)

Baseline Soldier fighting load should be around 52.81 on the LOW END

52.0 LOW END

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

Someone would keep the grenade pouches, but not the grenades

Range of 47-69 pounds

Assuming 50-55 pounds, can you do the tactical foot march with just this weight? YES (20 km,
under 4 hours)

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

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

Do not remember having to climb a 6-ft wall

Sprinting with this weight: 15-meters yes, but obviously slower

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

N-9
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19.

20.
21.

22.

23.

At 15 meters, the weight doesn’t affect the performance as much because it’s too short of
distance
Going up steps, it shouldn’t be a problem
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
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”
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. Alot 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'TDOIT
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?

PwnNPE

o w

9.

In addition to your 12-13 pound uniform, roughly 50 pound gear

This is enough gear for a 48-hour event, what is the load expectancy?

27,40, 15, 27.6, 33.4, 47.8,

Did not carry: ruck, downgrade to medium ruck, intermediate bag, you need mre’s, something
to carry it in, molee, less mre’s,

This tells me what we have been doing, but not that it is optimal

Leaving out some sustainment items because this is tactical, so the load goes down by half

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

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)

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

N-10
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13.

14.

15.
16.

17.

18.

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
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.
NO ONE agrees that just the PT test and weapons test is good enough to get into the Army
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
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 mechanicI’'ma ...)

a. Inthe Marines, it’s I’'m a Marine and I’'m a Marine and I’'m a Marine
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

N-11
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o

Soldier Baseline Physical Readiness
Requirements Study
IPR

DCG IMT
19 AUG 2013

“It [PRT] maynot be the most importantthingwe do In a day, but it's the most
importantthingwe do everyday”
CPT Nicholas Bilotta

Company Commander, TF Spader, Kunar Province, 2011

EventSelection

CRITERIA FOR SELECTING TEST EVENTS."

a. For miltary purposes, tests selected should measure the various factorsin physical fitness
which are essentialto miitary finess. The most important ofthese are muscular
strength, muscular endurance, cardio-respiratory endurance, agility, and coordination.

b. Test events should be selected which require a mini of equi N Y
equipment must be easy to procure and setup.

c. Test events should be capable of ation with a economy of time.

d. Test events which are dangerous to the unskilled or poorly condtioned men should not be
included.

e. Test events used should depend as lttle as possible upon previously learned skills. The
purpose of physical ftness testsis to measure the various components of physical
fitness, notto measure acquired skills.

f. Test events should be such as can be scored on a point table. When tests are scored with
points, men are strongly motivated to improve their scores.

g. The test in its entirety should be such as to distinguish clearly between the ft and unfit
individuals. Testresults obtained from fit groups should be consistently better than those
obtained from poorer groups.

h. Testing on Mondays or on the day after pay day should be avoided.

*1946 Army Physical Fitness Manual

Agenda O

* Review

» Phase 2 Task Identification/Task Demands
- FtJackson physical demand rehearsal testing 21-30 AUG

- FtCarson physical demand testing 1227 SEP

* Way Ahead-FY 14 and beyond

Phase 2: Task Identification
B and Task Demands

3
Phase 2 Step 1: 1D Physically Demanding Phase 2
Warrior Taskand Battle Drills FY 13 Step 1: ID Physically Demanding WTBD
+ Q71-COM-4407 Employ Hand Grenades® (identified as least physically
demanding task in WTBD PRT Survey)
Dikiin aanpiin addngsis tasnts sl e > s R + 071-COM-0501 Move as a member of a Team
g 3 3 * React t gi
aksigned weapon system (new or reworded) nuclear (CBRN) attack (new or reworded) * 071-COM-0541 Perform Exterior Movement Techniques during an Urban
« Employ hand grenades + Perform immediate lifesaving measures Operation
« Perform counter IED + 071-COM-0502 Move under Direct Fire*
- Maintain Situati {new or ) * 071-COM-0510 React to Indirect Fire dismounted
* React to Man-to-Man Contact (new or reworded) « Q71-COM-0503 Move over, Through, or Around Obstacles (Except
o vt s i Minefields)
: Navug::ﬂl:z:t:i\r:ne point to another Adapt + 081-COM-1048 Tr: portaC ity-(Drag a C ity to I diat
e 3 s Safety-Dismounted)”
£ el e i o + 071-COM-0008 React to Man-to-Man Contact
-Adapt to ing operati i + §51-001-1043 React to Vehicle Rollover (notidentified as physically
« Perform voice communications - Grow professionally and personally (Build demanding task in WTBD PRT Survey)
‘é’?fgéﬁm'm‘“m' '“"" + 071-COM-1006 Navigate from one point on the ground to another point
- Use visual signaling techniques - gattie Uriis . while dismounted
« React to contact Other Physically Demanding Common Soldier Tasks
« Establish Security £ _ s D 250 Py
« Perform actions as a member of a Mounted Patrol L Di Foot March (C: )
« Perform Tactical Combat Casualty Care (new or reworded) * Prepare a Fig g P (Fill and Emp! Sandbags)*
+ React to Indirect Fire g i d
+ React to Ambush (near/far) * Draga C Y to s‘“w‘u
Physically Demanding tasks ik 5 * Physically gTasks-11, 19, 128, 13F MOS 6

0-2




Public Health Report No. 12-01-0614

Phase 2
Step 2: Focus Group Results

Findings:
Initial Task Listand description “about right™
To properiy assess fitness-WTBD scenarios require tmk execution insequence
with little rest while underloadandfatig (2] QU
very d with Soldier's Load
~ Mission risk vs. protection
-~ Loads too heavy
- Compromises mobility
~ Degrades performance
~ Recommended not less than 25 Ibs but no more than 60 Ibs (conflicts with list of equipment
selected)
Recommendations:
* Createcomposite task for Step 3-Ob
* Retain Foot march as physically demanding task
* Modify “Prepare Fighting Position" task to includefill, lift, carry and stack sandbags
* Reactto man to man contact is situational specific and highinjury risk; include
capacity tasks of lift, pull, and push
* Omitthe followingtasks from Step 3-Observations
~ Employ hand grenades (USMC CFT has hand grenade throw?)
~ React to vehicle rollover 7

* Particip

Phase 2
Step 3: Observation Phase

pAl
o

, AUG-SEP 2013

Observations Phase

Administer WTBD/Common Soldier Task performance scenarnios to Soldiers.
Seﬁvsma mlmmua“au»mumm

, and weigh %g. WTBDs in a combat
envionment.
« Data coiection will nchuce.
- Soldier gender, height, weight, combat experience, most recent APFT event scores
sww(m-muﬂmmm bﬁi)
- Tima-to-complete tasks time
vu’doumim')

phus heart rate
. NS ]

= Ft Jackson piiot/rehearsal ( 21-30 AUG 2013)
* « FtCarson (12-27 September 2013)

huummmumu

in combat’

- Observe and record physical dy f WTBD perfs infe ¢
< Fieid Te items for new 1)
1 WTBD/CST as valdate the new APRT/ACRT
testevents

(R — —

Representative Physically Demanding WTBD O

Conduct Tactical Foot March

. Move over/under/around/through

Prepare a fighting position

Casualty extraction - drag to safety - dismounted
. Perform combatives

O b ON =

Physically demanding WTBDs included in those above:
- Move underdirect fire (#2)
- Reactto Indirect Fire (#2)
- Move as amember of ateam(#1,2)
- Navigate Point to Point dismounted (#1, 2)
- PerformIMTson Urban Terrain(#1, 2)
- Draga casualty to safety - mounted (¥4, 5)

<  WTBDs that do not meet the criteria for phy5|cally
demanding:
- Employ hand grenades
- Reacttovehicle roliover

Step 3: Observations of WTBD O

* Ft Jackson Pilot Testing Schedule:
— 22-23AUG - setup WTBD/CST simulations
— 26 AUG - Brief participants, inspection, practice
— 27 AUG - test(1) move overiunder/aroundithrough and (2) combatives
simulation
— 28 AUG -test(3) casualty evacuation and (4) fighting position
— 29 AUG - Road March and (1-4) composite simulation
— 27-29 AUG — AAR and Questionnaire follows each testing session

+ Schedule 26-28 AUG: Schedule 29 AUG:
— 0700 Report to testing site - 0600 Report to testing site
— 0710 Equipment inspection - 0610 Equipment inspection
— 0720 Active Warm-up - 0620 Active Warm-up
— 0730 Testing — 0630-0930 Road March (staggered)|
- 0930 AAR discussion - 0845 Composite Simulation
- 1000 Dismissed - 1045 AAR
- 1200 Dismissed 10

Phase 2 Step 3: Soldier’s Load Scenario O

e

Unitorm
124 10§ PNk

12,4283 Dptoeny
%38 3 PPE

T .-.;,,.uw.d Fighting Load (FL): Unif +Personal P

Cover
Night Vision 0oggie

Baok.Up iron Bight
ingvicust M4 RAR & Fac Pistol Grip
Mag LIght Flashiaght with 2 o2 AA Batiery §.68mm Magazine with $0 H3 eeoh (Bea)

Tactical Foot March Load: FL + Sustainment Load Cu-z
. *70.4 03 PPE

%
£
l;'
£

i AT
MOLLE Assaut Paok (rom fNng 1oed)
Waler - 3L or 100 02

Hyglens Kt

Bpare Bafiaries 12

Conduct Tactical Foot March

O

Task: Conducta 10 km tactical foot march

March load

Condition: ing/carrying 80/103-1b Appr

Standard: Completein 2 hours

Scenario

Soldier conducts a 10 km tactical foot marchin 2
hours while carrying a 80/103 pound load. That
equates to 6+ miles in 2 hours, or a 3 mph pace.
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. S.0aNY

Move Over, Under, Around, and Through ObstaclesO

Task: Move Over, Through, and Around Obstacies

Wearing 80 Ib Fighting Load: if necessary, equipment may be
removed, but must be worn/carried after obstacie is cleared

o] % ‘without
34

Scenario

Soidier with an 80-pound Fighting Load executes § skills: (1) sprints 10m, (2)
low crawis 10m, (3) zig/izag run 30 m jumping over 2 low obstacles and
negotiating 8 tires, (4) traverses 20' balance beam with load, (5) mounts a 48"
platform with load. (G)Whern‘s&n (7) climbs overa 54" barrier (8)
3—hsg (5) and sprints 10m. Time to completion

= Physical Attributes:

- Speed

— Anaerobic
endurance/power
Muscular strength/power
Core stability
- Dynamic Balance
Agility

Task: Frepare 3 Fighting Position

W_earwunyi\gSOthhu'ngLoad. ground-level on sand or

Wﬂz-dqdooﬂmmm sand and transfer Sm to 2-55gal
containers until they are full. Lift/camystack 16 sandbags.

Scenario
Soldier with 80-pound Fighting Load prepares temporary fighting position.
Soldier uses E-tool and digs from the bent or stooped position, to fill two
transport container weighing 40 Ibs when full. Soldier transfers sand to a 55gal
container until they are full. Soldier then kfts/carries 18 40ib sand bags and
stacks them on a 30” platform to build 3 4x4 sandbag wall. Time to completion

= Physical Attributes:
— Muscular endurance
— Aerobic endurance
— Muscular strength
— Core stability
— Dynamic Balance

W‘honl\lndhulm”
pdwuhum

LG 1640 Ib sand
> " platiorm
oo o

Task: Drag a Casualty to Safety, Dismounted

: Wearing/carrying 80 Ib Fighting Load, unobstructed drag-
ConiHan course, non-responsive casualty
Standard:  EXtricateand drag a (bodyweight plus Fighting

Load) non-responsive casualty 30 meters.

Scenario

Wearing an 80-pound Fighting Load Soldier rises from a pone position of
safety and sprints 15m. Soldier moves around 3 barrier and crouch runs 15m
to 3 disabled HUMVEE with 3 2201 casualty belted into the drivers seat.
Soldier removes the casualty from the HUMVEE executing 3 controlisd
Ionmg 1o the ground and grabs pull strap on casualty’s pack, rises to

crouched position, and uses two hands to drag the casualty 30 meters to
safety. Time to completion is 2 minutes.

Casualty Extraction and Drag Simulation O

+ Physical Attributes
— Grip Strength

- Rotational Power - gromssird g e
- Lower Body Speed/Power
- Upper/lower body strength ‘ I

— Pull Power (upper/lower)

-4
&

caswalty

:
]

Remove 22060
dummy from
Humvee and

exacute controlied
lower 10 ground
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Perform Combatives

O

push-course,

Perform Combatives

c

ng/carrying 35 Joad,
Standard: Exscute three basic physical tasks that simulate the strength
a and power required to perform combatives

Scenario

In combat gear Soldier executes the four physical tasks that simulate the
strength/power required to perform combatives: 1) push a boad of 208ibs, (2)
throw four 20ib sandbags over a 54 barrier from behind a 1m retaining wall,
(3) control 3 loaded sled through a Zig/zag pattem, 4) rotate 3 550Ib barrel

x2 and x2 ise by grasping the handles about
shoulder height in a crouch position.

Perform Combatives Simulation

0
- D
4

* Physical Attributes

— Push Power (upper/lower)
Pull Power (upper/lower)
Grip Strength
Speed
Lifting Power
Rotational Power

|

1

Barrel Retaton grasp
handies of the 55 gal banrel
and rotate 41 CCNwe a0d

Ax Counter Clochwine “

A Tt al B oot March - 0n &
AarG et surtace e & 2evie ren

FY 14 Way Ahead

0

MONTH ACTION

Conduct Stakeholder Focus Groups (socialize Carson

OCT/NOV findings, solicit input v. field expedient testof capacity and
redundancies in the physical aspects of the WTBDs)
Conduct Senior Leader Panel (socialize Focus Group

NOV findings, solicit input v. feasibility of field expedient test of
capacity and redundancies in the physical aspects of the
WTBDs)

DEC IPR Brief to CG TRADOC

JAN Finalize list of field expedient tests of capacity; finalize field
simulation of functional tasks.

FEB — MAR Determine reliability of field expedient/simulations

APR —JUL Administer functional field simulations + field expedient
capacity tests to Soldiers at four FORSCOM sites (n = 2000)

AUG - SEPT  Develop recommendations for tests of capacity and function

SEPT Presentfindings to Senior Leaders 24

Discussion

Cicsenoc / FreDecsionsl For Omcial Use Ony

O

Guidance

Ciosenols / Pre-Decisions: For Omcisl Use Only
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e = Army Physical Readiness
O ,;“_, Assessments Levels O

DA PAM 611-21, e.g., Frequently lifts
45 pounds waisthigh 451lbs=
weight of 25mm ammunition can

Back-Up

2line Soldier Physicz A 'm-icalsm-nsom ¢

N\, .capacity o execute WTBD, wh
‘Readiness Assessments functiora finess s Sckders ..,,,,
/ 1b. Baseline Functional Fitness )\ toexecute WTED. &
: a. General Physical Fitness(e.g.. AP =
Ciesenoia / Pre-Decisionsl For Omcial Use Oy 27 28
l Baseline Soldier Physical Readiness Requirements Study e Review O
) T
Military Problem:
o Us * APFT does notadequately measure both capacityandability to perf b
man Use and relatedtasks required of a// Soldiers (Warrior Tasks and Battle Drills-WTBD)
Systematic Review = : of individual fitness
« Assesses only 1 component of Army Physical i End. and
cardio-respiratory)
Phaselll 2 mos) |/ Phase B (3 mos) Gosa ok i
. adequately measure Sorength and Mobility
{ &m:;‘:k Suantify Task « Events have low correlation to physical demands of WTBD
| + Does notalign with FM 7-22, Army Physical Readiness Training (PRT}
I - Failsto measure 2 sddoefs nblhty!o mtegnteﬁlness components required to perform
phy or™ q of WTBD or MOS physical standards
- S ds are (<1 ge based) not criteri fi (task based)
= Uni ivi training prog! over ize indivi of fitness
« Fails to prepare Soldiers to perfe physi

« Contributes to injuries in training and on deployment, and may lead to overuse injuries

Central Idea: Develop a comprehensive assessmenttool that allows
commanders to assess generalfitness (capacity) and functional fitness
(ability) of alf Soldiers to perform common combat related tasks (WTBD)

ﬁ&ﬂl m.mmmmcsmmcgg_j 30
" Baseline Soldier Physical Readiness Requirements Study Phase 1-Systematic Review O
| STUDY PURPOSE STUDY PLAN oo
« Identify Soldier p i « Study duration: 23-28 Months
requirements to perform WTED - StudyPlan -5 Phases + Purpose: Review and analyze body of research related to
i st o meedrstsapdars i 2 3ol e & et i |1 RS developing safe, defensible, and effective physical
performance sandards for all Soldiers ~ 3-Estsbash Tesk Paramsters 20 DEC 13 performance standards to inform conduct of the study
- Tost assasses. - 4= Selsction/vasdation
S e i G smprmpssss Sans * Focus Areas
= ZLeveis of Finess (Pysiosi, Funsbons) - Phases conclude w/ decision brief to CG, TRADOC - Task identification & standards develop process/
TP S 0 AR 01 QUGN Sals Shc iy - Study concludes w/ Decision Brief to CSA/SMA methodology
= Atangierds and WWW‘TP:T"; P72, Ay NLTR M1 — Fitness Assessments and task performance
STUDY PARTICIPANTS STATUS REVIEW = Injury and injury prevention
- IMT CoE (Co-lead) - Study Plan briefed: - Physiological challenges of gender and age
* USMA (Co-lead) o s 2 novigs - Soldiers load and load carriage
- USArmy Research Institute of g 27 NOg.12 P = i
Environmental Medicine (USARIEM) + HQ DA EXORD 041-13 27 DEC 12 — PRT programs from Multi-national military, US paramilitary, and
- USAmy Institute of Public Health (IPH) - CSA INFOPapers it the Marine Corps
2 l;::om:e: S_efviusd l::'w‘:;-w(:lsntz — Synchronized with 52020 Campaign * Reviewed approximately 383 studies (screened from ~58,000)
. rnal Review an on Pas
' * Ph1Complete « WTBD PRT Survey Results
+ Executing Ph 2
- Detailed Planning of Ph 3-5 3 32
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Phase 1 Findings (2 of2) O

Phase 1 Findings (1 of2) O

* Sy i i i study plan and gy % 2
2 Syshunitis: Raviewvalldated shidy planandinethodology « Physiological challenges of gender and age
- Methodology follows widely accepted practices: 1) what are the tasks 2) what are the demands 3) ~ Performance does not appear to decline measurably until 36-40 years old
Howshouidwe tst e dematvds, - Women face several physiologi inper i ilitary tasks P to men
g Fi and task o VWomen at higher risk for Musculoskeitsl Injuries
= :::s:";'mth';’m’ﬁ:fz:‘(’;f:; "‘l‘:y';’ bic and gth and to = Higher Relative work 10ad (sxertion) in women ads to exhaustion faster and risk of injury
- No “gold standard" tests exist to measure Functional fitness (ability) - Proper training and nutrition can mitigate challenges but cannot completely overcome gender
~ Military tasks and activities (e.g., run, spnn!. lift) as of WTBD perf Snequity
butin isolation do norreflect i to perform WTBD- 2y

Soldiers load and load carriage
~ Emotional topic amongst soldiers (Phase 2 focus groups)
- Performance of WTBD is under load and often perf: in conj ionwith tactical

- Performance of military tasks (WTBD) degraded by load carriage-impaired mobility, effects
of pre-fatigue, and higher risk of injury

There is threshold where |oad carriage |eaves soldiers unable to perform military tasks

Physical and functional fimess training and resting must account for load cam'ige degradation

EXCEPTION: CasualryDﬁg & Loaded Foot March

Injury and injury prevention
— Twice as many deployed Soldiers AIREVAC for non-battle injury (34%) than for battle injury (17%)
~ Physical activity accounts for 58% of non-battle injuries requiringair evacuation:

1. Physical training 8nd sports -22% (12 Gue torunning) 2 Fasis and Jumps -17%

3. Near-falis (sfips and trips)-8% 4. Lifting pushing. and puling-$% S. Other Overuse Injuries-3%
~ Fatigue is a major underlying cause of injury
- Low Aerobic fitness i and strongly iated with injury - Muscle strength and aerobic capacity must be trained progressi q (24
~ Threshold exists above which more physical activity increases injury risk but not fitness- times per month) loaded foot marches to improve load carriage and Muﬂ injuries

“more is not better”

33 34

WTBD PRT Survey Results

Comparing Physically Demanding Tasks O Physcal Domand,importance, andFroquency

Canada Dutch British | Australia [ USArmy | Marines ’ mm‘ﬁ.“ 'y
$0IIRIE

Sea Evacuation X
Land Evacuation maD
Low-High Crawl w{
P = = = % Perform Combatives (WT) iy
Lifting/Carrying X X X X X X Move Under Fire (WT)
Road March X X X X X X o ik {80)

React to Contact
Fire & Maneuver X X X X X

Evacuate a Casualty 5 s
Kneel-to-stand X X React to Ambush (Far) 8
Climbing X X React toIndirect Fire Dismounted 7 f
Pushing/Pulling X X mmmmm 8

Perform Immediate Lifesaving
Evacuate acasualty X X % X Measiiies 9

35 Establish Security 10 36
Physical Abilities Essential Does Army PRT Prepare Soldiers
for WTBD Execution for WTBD Execution?
Respondents assigned the following priority to key physical abilities How well or poorly does Army Physical Readiness Training  Very Poorly e

(PRT) prepare you to do each of the following (n~23,000):

in terms of how important these skills are for executing the WTBDs:

Most important Pass the Army Physical Fitness Test (APFT)? 1% |
Physical Ability Partorm the Waimor Tasks? - £ -
Necessary fqr Jump or Leap Over Obstacles R R - P =
WTBD Execution ) oy o = e Aoy - = ] -
Move with Agility and Coordination Mave tn agty and cooranation? (2 Wost mportant = |
Cary heavy oacs ovar g e Most = [ |
Carry Heavy Loads over long distances Drag haavy 10805 Over long GIEtances? (& Most Important) | [T -1
Move quickty over short Gistances. (sprinj? (1 for 8 Most mportant) [T an =
Drag Heavy Loads Run long Gistances? (tisd for 5 Most importsnt) [ | Pt =
(two-way tie): Run Long Distances and Sprint e bl = -
LIt haavy 10806 OFT the round? = i o) B = e3¢
Climb over Obstacles
“Our unit PT programs are where we need most /i "Tr the test"
[ =7 S Lift heavy loads off the ground is notworking, especiallywhen we put 50 Ibs of kiton a troop andsend them into
- v 37 Tora Bora!”
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Perform Exterior Movement

0

Techniques during an Urban Operation

& Perform Exterior Movement Techniques during an Urban
Task: Oparation
Condition Wearing/carrying 80-pound Combat Load over uneven
: terrain with the enemy’s strength and location uncertain
Move as member of a team within an urban area using
Standard: proper urban ¥ while minimaing

exposure to enemy fire

Scenario
Dismounted SO MOVes 35 3 mambar Of 3 T9am WITHIN an UrDan area. SOl
MUSTMINIMIZe SXPOSLT

muttple opan . (3)
28SUMES Prone 3t comer, (x)smmspmxsmm of2m wall (1.5m), and ()
Crosses 2 m wall UN3sSISTR. This SIQUANCe May be rAPeaTed 3 BMes.

Considerations

if f thi - Soldier spnints under load,
ampstomeprmeposnmmderbad keeps his or her balance, and a few
more things.

What different physical or physical
this task?

are involved in

Conduct Tactical Foot March

O

March load

Conduct a 18 km tactical foot march

ng/carrying 128-pound App

Standard: Complete in 4 hours

Scenario

Soldier conducts a 16 km tactical foot marchin 4
hours while carrying a 128 pound load. That equates
1o 10 miles in 4 hours, or a 2.5 miles-per-hour pace,
under a 128 pound load.

Considerations

dismnce: Do you think that the average Soldier, male or female. could
march 16 km (or 10 mies)?

pace Do you think that the average Soldier male or female. could march
16 km for 10 mides) in 4 hours — 3 2.5 mie-per-hour pace?

load: Do you think that the average Soldier male or female. could march
16 km (or 10 mies) in 4 hours while camying a 128-pound load?

- 40

How easy or difficulf are these components? Can the average Soldier
Phase 2

:‘_exme"undubad"
Step 2: Focus Group Validation O

We cannot determine if Soldiers are physically fit for batle until we
determine what Soldiers do on the battlefield.

Soldier Load Results: Fighting Load

Phase 2 Step 2:

O

standard item

FG Participants were asked
{infantry School List)

to indicate if they routinely
did (or would) wear/carry

Soldier Load Results: Tactical Foot March Load

0

(infantry School List)

FG Participants were asked to indicate if
they routinely did (or would) wear/carry the
common Tactical FootMarch Load items in
a combat environment.

% of Solders
indicating they
would wearicary

Standard item

Infantry School
Weight:

128 Ibs 302 msr
(45 D¢ + €8 s 7grEng 030
+ 12 108 unioem)

g 1083 =12 08
ey

“rtanr Sanool mooediand
estmsies st Fonus Grouns wee DO L

43

tnfr Rad Bigaal Bescon, Lo
| Pasose + Gather information on how WTBD and other Common Soldier Tasks are executed ‘ - | :a'm?::‘::';:'eznng Ecec
Tpo . « Validate WTBD/Common Task scenarios developed by the SME Board 14-16 May _ environment.
.7 74o- t Infantry School
10CUS Groups. each, Forts Jeckson, Leonard Wood and Weight:
| P « Factitator guiced sach group through a senes of scripted questions about Sokier Load, ana 80 Ibs 22 msr
| Procedure WTBO! Common Task §conarios. (63 6 + 12 b6 unitom)
— + Koy Quastion: Towhat extent do soenarios accurately refiect how Soidlars physicaly exscuts
WTBO in combat?
*8PC: 1(1%) Mas: 5
*SGT: 5 (7%) 7%
{ * $3G: 13 (25%)
! « $FC: 13 (18%) Fomale: 15 pears: 4%
| Participants +13G: 12 20%) @1%) 5 o =
(n=11) * SGMICSM: & (36%) 115 pears: 258%  woomw yoars.
g ST 1 (1%) 16-20 yars: 2%  weooe 0 times: &%
«CPT: 11 (15%) 2125 yoars: 1% GBI 0T 1 time: 20%
“LTC: & (56%) 25+ pars: 1% G- 3 o) 2 times: 25%
[ R 3 times: 32%
4 times: 15%
Phase 2 Step 2: Defining Fitness Constructs

MuscularEndurance

lowi work

High rep long
(e.g., loading sand bags)

High repetition, long duration, lowintensity cardio-respiratory

Aerobic Endurance work (e.g., ruckmarch)
# Low repetition, short duration, high intensity muscularwork
Mascatar Str (e.g., lift/push heavy load)
Anasrobic Power Short duration, highintensity muscularwork (e.g., load
carry/evac,
Speed Short duration, highintensity muscularwork (e.g., sprint)
Agility Short to moderate duration mo pid90-1807
change of dlrecuon (e.g., 30m spnntfrom cover to cover)
Eoordi Cc fi ofthearmsand legsto
2 plish mo skills while the body is in motion
Flexibility :iangf of motionata joint or joints (e.g., bending and
< Posture, stability and balance while movingunderload (e.g.,
Dynamic Balance walk, run, jump, lift, carry)
Balance Posture, stability and balance while statonary (e.g., bend and

reach)
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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 | 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 Il CIV

USARMY HQDA OTSG (US)

Subject: Request for Review: Baseline Soldier Physical Fithess 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.hgda-otsg.mbx.usarmy-ncr-hgda-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. | 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.

Vir,
Stephanie

Stephanie T. Muraca, Ph.D.
Research Psychologist
IMT-CoE

ATTN: ATCG-MTA

210 Dillon Circle

Fort Eustis, VA 23604-5701
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Initial Military Training Center of
Excellence (IMTCcE)
Institutional Review Board
Protocol for Human Subjects Research

For Office of Human Protections Use Only:
Protocol Number:

Protocol Title:

Version:

Date Received:

+«  Download this document to your computer prior to entering your information.
+«  To enter your information, double-click on shaded boxes. This instruction applies to both text and check boxes.

1. Principal Investicator Information

First Name:
Whitfield

B

Middle Initial:

Last Name:
East

Degreeis): EDD — Measurement, Evaluation, & Statistics

IMTCoE Human Subjects Training Completed? Fmail:
B Yes [ |No | |
Job Title: Affiliation: [ | Student [ DoD Emploves [ ]
Professor Military [ | Contractor [ |Other, specify:
Department/Division: School/College:
Physical Education United States Military Academy
Company: Contractor:
Work Phone: | Fax:
1. Supervisor Information (Faculty Advisor if PI is a student,) [ NA
Supervisor Name: Title:
COL Sonya Cable Director, HDD/IMT-CoE
Human Subjects Training Completed? Fmail:
B Yes [ ] No |
Department: SchoolUniversity:
IMT-CoE
Division: Contractor:
HDD/R&AD
Work Address: Zip+4:
I ICell Phone:

3. Study Contact Information (complete if primary contact is different from PI) ] NA

First Name: Middle Initial: Last Name:

Degree(s):

IMTCoE Human Subjects Training Completed? [ | Yes Email:

[INo

Tob Title: Affiliation: [ | Student [ | DoD Employee [ ]
Military [ | Contractor [ |Other, specify:

Department: School University:

Division: Contractor:

Work Address: Lip++ |

Fersion Dixie | Jamuary 2002

Paoge 1 gf 19
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4.

5.

| Work Phone: | Fax: | Pager: | Cell Phone:

Additional Personnel Involved in Study (insert additional rows if needed)
Note: Research personnel inclnde all individnals under IMTCoE IRB jurisdiction responsible for
recruitment, consent or data collection.

Co-
Stephanie T. Muraca, PhD. | HDD /| IMT-CoE Investigater | B Yes[] Ne 082011

Yez[ | No

Study Tvpe Information

A Review Requested:
[ Full Committee -- Study does not meet Exemption or Expedited Review Requirements

[] Expedited - Study meets Expedited Review (Research deemed no more than minimal risk AND the
only invelvemment of human subjects is in one or more Federally specified categories.) See Expedited
Categories.

4] Exempt
B. Has this proposal been previously reviewed by an IMTCoE IRB?

(] Mo
[ ves If "“Yes, " please list IRB #3):

Study Abstract
In 250 words or less, provide a brief abstract of the study in lay langnage.

==*PLEASE NOTE: The puspose of this effort 1s to gather the preliminary information necessary to
develop criterion measures for potential fishwre studies of the extent to which field-expedient physical fitness
tests (e.g.. push-ups, bench-press, sprint) predict Warrior Task and Battle Drill (WTBD) performance.
WTBDs are the Ammy’s “conunon core” of movements and tactics that all Soldiers, regardless of age, gender,
of military occupational specialty, must be able to perform. This effort will provide the insight necessary to
develop two research protocols: The first protocol. which will be submitted to AHRPO o/a December 2013,
will request approval to assess the reliability (inter-rater and test/re-test) of the yet-to-be-determined eriterion
measures (WTBD scenarios). The second protecol, which will be submitted to AHRPO in FY 2014, will
request approval to assess the extent to which different field-expedient physical fitness tests (e.g.. push-ups,
bench press, sprmt) predict performance on the WTBD scenarios.

Before the research protocols can be developed, team members must determine the feasibility of
constructing resourcing the WTBD scenarios, the number of personnel necessary to manage the “obstacle
courses,” and the extent to which the proposed WTBD scenaries reflect operations in combat/hostile
environments. Based on feedback from volunteer observers and/or participants, team members will adjust the
WTBD scenarios, and design the final criterion measures.

Team members will be assessing the feasibility/cperational relevance of five discrete WITBD performance
scenarios developed by Subject Matter Experts (SMEs) to reflect tasks commonly performed by baseline

Farzion Date ] January 2002 Page 2 gf 19
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(entry-level) Soldiers m operational environments. Contributing SMEs included academicians and
practitioners in the fields of medicine, Imman performance, and exercise physiclogy, Army traimng
developers and instructors, and incwmbent Soldiers (Officers and Enlisted. senior and junior, across a range of
occupational specialties).

The IMT-CoE team will construct five obstacle-type courses (desizned to sinmlate a tactical march,
offensive/defensive movement in a hostile sifuation, casuwalty extraction and evacuation, sandbag filling,
catrying. and stacking. and combatives), and moedify conrses on-site to accommodate space, time, and
resowrce constraints. The team will observe volunteers as they execute these tasks, and gather feedback abowut
task relevance, realism and physical demand.

This proposed observaticnal/‘protocol development phase is part of a larger study effort to improve Army
Physical Fitness training and assessment by forping a stronger link between the former and the physical
demands placed upon Seldiers in combat/hostile environments. By observing Soldiers as they execute
commen task scenarios, study team members will gain a better understanding of the discrete physical
movements and physiological processes mvolved m tactical activities. By assessing the operational relevance
and feasibility of the five task scenarios, team members will gather the information they need to develop task-
based criterion measures agamst which to validate potential field expedient test stems.

7. Background Information
Describe the backzround information, specific aims, hypothesis or research question, previous experience.
and a critical evaluation of existing knowledge (relevant literature) about the research topic. A reference list
and copies of pertinent articles can be appended if thought to be of value in the evalvation of the research by
the IRB. The IRB needs to understand how this study adds to the Imowledge on this topic in order to be able
to judge the risks and benefits to the research participants.

The contributions of physical readiness to combat performance are not in disputable. High levels of
physical conditioning provide Soldiers with three significant performance advantages: (1) an increased
high and low intensity work capacity, resulting in increased functional fitness. (2) an increased mental
toughness and perseverance (will to win), and (3) a decreased nisk of injury, resulting in increased
survivability due to all-cause morbidity and combat-related injuries. Terms, like “pentathelete™ and
“Soldier athlete”, are common place in Ammy parlance and Army training manuals laud the benefits of
high levels of physical conditioning. In addition we clearly know “what right looks like™ relative to
periodized training and et the US Ammy has never clearly define and operationalize the physiological
needs of the modern combat Soldier. This physiological tablean must be scientifically based and
sufficiently broad to prepare Soldiers for full spectrum combat operations in varying ferrains and
climates. Once the Army establishes the requisite physiological needs for combat, it can then develop
applicable training programs and criterion-referenced assessments and standards to measure physical
readiness and ensure success of our combat mission' These performance assessments and concomitant
standards can then serve as the determinant of combat readiness.

“Every war in which the US has been involved since 1860 has revealed the
physical deficiencies of our soldiers during the initial mobilization...casualties in
initial engagements were attributed to the inability of our soldiers to physically
withstand the rigors of combat...™

To sharpen our focus on how we think about physical readiness training and assessment in the
Army, we can address five embedded issues. Although the U.S. Army Physical Fitness School, the 75"
Ranger Regiment (Ranger Athlete Warrior) and to a lesser degree the 101% Airborne Division (Eagle
Tactical Warrior Program) and the 4" Infantry Division (Mountain Warrior Program) have made some
progress in PRT development over the past six vears, the Army has yet to empirically define the baseline
physiclogical needs of the Soldier. We have a myriad of first-person anecdotal reports from Soldiers,
commanders, and fitness professionals that describe the physical nature of combat, but we have no
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empirical evidence. The closest we came was in 1942-43 when Drs. Esslinger and McCoy worked with
COL Ted Bank to develop a “combat focused™ PRT program and then tested their program against
known measures of endurance. stamina, and coordmation and against existing Army PRT programs.
These results provided the foundation for TC 87 — Physical Training (1942) and DA Pam 21-9 -
Physical Canditioning (1944).

With regard to the physical domain current Warrior Tasks and Battle Drills require significant levels
of strength. stamina, and mobility." Regardless of a Soldier’s military occupational specialty there is a
commeon set of physically demanding, commonly occurring Warrior Tasks and Battle Drills” and
Common Soldier Tasks® that every Soldier must perform. Successful performance of these functional
tasks 1s predicated upon a Soldier’s general physical fitness, which is composed of three areas: structural
work capacity, metabolic work capacity, and physical work economy.™ Structural work capacity is the
ability to development and maintain an adequate structural infegrity to promote dynamic postural
equilibrium and serve as a platform for load carriage. Metabolic work capacity is the ability to generate
adequate energy to fuel task performance. Physical work economy 15 the ability to perform repetitive
movement tasks at the lowest metabolic cost. After a short discussion of each of these areas of physical
fitness, we will discuss how these areas inform physical readiness training.

Structural work capacity 1s develop during the general preparation phase (GPP) of fitness
development.™ In the GPP phase Soldiers work to repair the body from previous physical activity or
prepare the body for fiture physical activity. Physical training should concentrate on light to moderate
impact activities fo initiate adaptive bone remodeling. refine CNS recruitment of nmscle fibers, and soft
tissue integrity. Soldiers should concentrate on higher repetition, low load exercises with great attention
to body mechanics/posture and precision of movement. After 8-12 weeks these adaptive physical
activifies prepare the skeletal and soft fissue structures for more vigorous physical activity and load
carriage.™ The progression curve should be relatively flat as Soldiers work to strengthening the frame
and core. An ancillary consideration of this phase is awareness of and attention fo body mass, more
specifically the absolute amount of fat mass and the rafio of lean to fat mass. Lean mass 1s metabolically
more active and contributes to movement efficiency and effecfiveness.

Developing metabolic work capacity primarily occurs in the build (toughening) phase of physical
readiness training. Humans are carbon-based aerobes; we are inextricably linked to the production of
lugh quantities of Adenosine Triphosphate (ATP). As Soldiers execute the repefifive movements
required in WIBD/CSTs the demand for ATP exceeds what can be supplied via glycolysis and aerobic
metabolism supplies the bulk of ATP via oxidative phosphorylation of pyruvate (carbohydrate) and
triglyceride (fat). Large quantities of ATP are created via the electron transport chain, which requires a
confinuous supply of oxygen. Through O2 respiration and transportation fo the nmscles via hemoglobin,
the mitochondria can produce large quantities of ATP. We often measure aerobic work capacity as the
maximal level of O2 uptake and is reported in milliliters of O per kilogram of body weight per minute
(ml/kg/min) and call this measure predicted VO’ max. With a continuous supply of O the rate limiter in
ATP production for repefifive movements 15 glucose, which 1s denved from carbohvdrate metabolism.
For higher intensity steady-state repetitive movements humans have enough glucose (stored glycogen)
to produce requisite levels of ATP for about 2 hours (enough to generate about 2,000 keals of energy).™
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Thus framework of Army physical readiness training and assessment nust be built around the
concept of physical work capacity (PWC); i.e., the ability to perform physical work in a functional
environment. The standard metric of physical work capacity 1s work volume, which is defined as the
product of work infensity and work duration. Work intensity is a function of resistance (speed) x
repetitions (distance) + rest, which controls work duration. Training frequency (how often we train) is
predicated on the status of the Soldier and the traming volume (how long/hard we train — duration x
intensity). These components must be strictly coordinated with training recovery (i.e., the time required
for a Soldier to rest between work bouts). Training recovery is in furn regulated by two factors: the
physiologic characteristics of the individual Soldier and their current physiologic status. Failure to
understand the rate at which a Soldier recovers and his/her current physiologic stafus and to incorporate
that knowledge into the development and execution a periodized framing plan will ultimately lead to
organic failures. To produce Soldiers who are capable of accomplishing WTBDVYCSTs physiologic
training must occur throughout the entire intensity spectrum with accommodations for proper
rest/recovery. This PRT framework is perhaps easier to visualize graphically:
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Physical Work Capacity Continuum®

Physical work capacity is primarily influenced by the gquantity and efficiency of lean nmscle mass and the
ratio to total body mass. Mupsculoskeletal fitness begins to influence work capacity as work load and work
duration increases. Lifting heavy objects for long durations requires muscles to generate a greater amount of
force, which imparts a greater metabolic demand and eventually leads to mmscular fatigue. Muscular fatigue will
result from peripheral fatigue (due to depletion of infranmseular energy stores) and central fatigue (impaired brain
and nervous system fiunction due to glycogen depletion), which decreases the nmscle’s ability to generate force
resulting in a decrease in performance and work capacity. ™ During physical training exposure to progressive work
overload causes “type II fibers take on many of the properties of type I fibers, with reduced nryosin ATPase
activity, increased mitochondrial density and oxidative enzyme activities, and a greater capillary density.™

There are many manifestations of a dysfunctional periodized training plan. In some cases Soldiers
fail to develop adequate baseline levels of physical fitness. In other cases the lack of specificity results
in a failure to acquire appropriate levels of functional fitness. However, one the most revealing
symptoms of a dysfunctional PRT plan is a high number of organic failures (injuries), which seems to be
the case in the Army. ™ For CY2004 Ruscio et al. estimated that Service members (DoD-wide) had
over 2 million injury visits for acute and chronic (overuse) injuries affecting approximately 900,000
Service members at a cost of hundreds of millions of dollars and resulting in over 25,000,000 days of
limited duty ™ In 2006 the Department of Defense recorded an estimated 743 547 musculoskeletal
injuries at a cost of over $2.2 billion ™

For the Army to regain the momentum in PRT there is a need to resource a modem, comprehensive
combat-focused fitness research program that will drive physical readiness training and assessment. We
have but to compare the secular advances in the science of exercise and human performance over the
past 30 years with current Army PRT doctrine to understand the gross disparity. Here are four basic
research questions that demonstrate the depth of our lack of understanding: (1) what are the baseline
physical attributes that constitute combat readiness; (2) what are the frequency. duration. and intensity of
training required to illicit these physical attributes, (3) what fitness measures best assess these physical
attributes; and (4) what resources (trainers, facilities, and equipment) are required to facilitate
acquisition of these physical attributes in a timely manner while mitigating organic failures. We
currently cannot answer even these basic questions to any degree of scientific acceptability. Only PRT
doctrine grounded in the science of exercise and human performance can prepare Soldiers, leaders, and
unifs fo fight in the full spectrum of operations.

The most precious and irreplaceable resource in the TS, Army is the individual Soldier. We must
do all we can to develop and preserve this resource. Since the early 1900°s the Army’s physical
readiness traming program has been universally recognized as a force multiplier that enhances combat
effectiveness. resilience, and survivability on the battlefield. We spend billions of dollars each vear
developing and producing tactical weapons and funding the associated training necessary to deploy
them Although we have the most technologically advanced Army in the world, our commitment fo
physical readiness training is derisory by comparison. As the Army moves to a smaller, lighter. more
mobile force in the fight against the global war on terrorism, a long-term, comprehensive commitment to
the highest quality physical readiness traiming 15 mandatory to ensure our firture success.

' Mote: a relevant example of how similar crganizations accongplish this goal is the Houston, TX Fire Department. The
Houston Fire Department uses a job-related physical ability test designed to determine 1fanapphcamhas the requisite
strength and endurance needed to perform the job duties of a Firefighter. These job duties require balance, coordination,
strength, endurance, and cardio-vascular fitness. Applicants are tested over seven (7) timed, pass/fail events while wearing
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gloves and an air pack becanse Firefighters are required to wear Self-Contained Breathing Apparatus (SCBA) and other
heavy protective clothmg while fimchonng at emergency incidents. The events mclude:

+ Balance Beam Walk- within 30 seconds, one nmst walk the entire length of the beam

+ Ladder Extension - within 1 minute, an applicant nmst fully extend and lower the fly section of 2 247 ahmmimm
extension ladder by using the hand-over-hand method.

+ Star Climb - within 3 minutes 30 seconds, an applicant nmst pick up, shoulder hold, and carry two (2) 307 sections of
hose, tied in a "Brown Feld." then climb and descend six (6) flights of stairs.

» Ecuipment Hoist - within 1 mimite, an applicant standing on the 3rd floor of the drill tower, using the hand-over-hand
method, nmst hoist one section of 2 %" hose (44 Ib.) from the ground up to the 3rd floor window, and then lower the
hose back fo the ground.

+ Portable Equpment Carry - withm 1 minute, an applicant mmst pick up an equipment‘accessory box (Hurst, or Amkus,
extrication tools) (70 Ib.) from a 2° stand and carry it 307 in one direction, furn around to carry it back 50° and then
place the box ena 37 stand.

+ Rescue Attempt - within 30 seconds, an applicant must carry or drag a 130 [b. human dunnay, 30 feet.

+ 1.5 Mile Fam - within 13 minutes 7 seconds, an apphicant roust un 1.5 miles.

* Department of the Armyy, Physical Readiness Training - FAM 21-20 (Washington, D.C.: U.S. Govermment Printing Office,
1980, 1-2.

*FM 7-22 — “Army Physical Readiness Training”, Department of the Army, October, 2012.

* Warrior Tasks and Battle Drills, IMTCoE, March 2013.

* Soldier's Mamual of Commeon Tasks, ]MTCGE 2013,

" TRADOC PAM 257-3-7: The Army Human Dimension Concept, Department of the Army, 2013; Sharon T Plowman and
Denise L. Smith. Exercise Physiology for Health, Fitmess, and Exercise. Baltimore: Lippincott, Williams and Wilkins, 2008;
Tuder W. Bompa. Pariodization Training: Theory & Methodology of Training. Champaign T1: Human Kinetics, 1999.

" Perzonal conversation with Dr. William Brechue, FACSM (9 July 2013).

* Belinda B Beck, “Stress Fractures,” ACSM Current Comment (Indianapolis, IN: American College of Sports Medicine,
2007). 1 - available at: http:/whaw_acsm org (accessed 3 May 2011); Note: based upon the Amenican College of Sports
Medicine “Current Comment™ cn stress fractures, we know it take about six weeks of adaptive exercise before bone density
and connective tissue inprove enough to help prevent stress-reaction injuries; “Bones are most susceptible to stress fracture
when weakened by remodeling-related porosity, a primary stage in the adaptive response of bone to changes in patterns of
loading” (p. 2)

* Andrew M. Jones, “The Physiology of the World Record Holder for the Women's Marathon™ Iiternational Jowrnal of Sport
Scignce & Coaching 1:2 (2006): 101-116; Scott Powers and Edward Howley, Exercise Physiology: Application o Theory
and Performance. Columbus, OH: MeGraw Hill Publishing Co, 2013

" Whitfield B. East, .4 Historical Analysis of Army Physical Readiness Training and Assessment, FT Leavenworth, ES:
Combined Arms Institute Press, US Amry Combmed Arms Center, March 2013.

" Paul J. Sharkey and Brian O. Davis. Hard Work: Defining Physical Work Performance Requirements. Champaign, Il
Humen Kimeties, 2008; Per-Olof Astrand Kaare Fodahl; Hans A Dahl and Sigmmmd B. Stromme. Textbook of Work
Ph_].nra!bm C']:lampum TII: Human Kinetics, 2003,

'* Jones, “Physiology of the World Record Holder”, 112.

" Wote: based upon the April 2009 Armed Forces Medical Surveillance Monthly Beport. there were 7.8 million ambulatory
visits for illness and injury during 2008; the largest percentage (= 24%) of visits were cansed by musculoskeletal and
connective issue mjunes — generally construed to be “overuse” injunies (approximately 1.9 mullion wisits); Larkin, 2010, p.
4142,

" Bruce Ruscio, et al., DOD Military Injury Prevention Priovities Working Group: Leading Injuries, Causes and Mitigation
Rgmmmemdariam {(Washington, DC: Office of the Assistant Secretary of Defense for Health Affars, February 2006), 1, 4,
7. Preventing Infuries in the ULS. Military: The Process, Priovities, and Epidemiologic Evidence mba'demPrcmﬂz
G'mqm:'l. MD: Army Center for Health Prometion and Preventive Medicine, December 2008), Section 1-1, A(2), 13,

** Christopher P. Larkin, “Combat Fitness a Concept Vital to National Security” (Paper - Master of Science, Department of
Defense: Joint Forces Staff College, 18 June 2010}, 100; Note: MAJ Larkin extrapolated these data, which were derived
from the following source: Armed Forces Health Surveillance Center. * “Ambulatory Visits amone Members of Active
Components, U.S. Armed Forces, 2008 Medical Swrveillance Monthly Report 16:4 {April, 2008): 10,

8. Location of Research
A s this a nmiti-center research project in which IMTCoE will function as the coordinating center/lead
mnstitution? (A mmlti-center study is one where different PIs at different institutions are conducting the
same study.)

B Mo

Farsion Date | January 2012 Page 7 of 19
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[ Wes Note: If “Yes,” please indicate the total number of participants to be consented at ALL
sites, including military installations, in item 8B.

. List all Performance Sites “engaged in research” (insert additional rows if needead).

An instimtion or performance site 1s “engaged in research™ when its employees or agents (1) intervene or
mteract with lving mdividuals for research purposes; (i) obtain ndividuvally identifiable private
information for research purposes; or (111) if the instifion receives a direct federal award to support such
research Please refer to the instructions for examples of what may be considered “engaged in research ™
I'his may apply when an IMTCoE investigator collaborates with a non-IMTCoE investigator or
institntion, or when IMTCoE serves as a Coordinating Center. Please check all that apply and add
additional sites. Each will require a letter af IRE approval, See IMTCoE Policy for Waiver of
Informed Consent.

Chec | Name of Performance Site FWA Holding IEE of IRB Approval
Eall | (list all participating sites below) Institution Record
that
apply
[x] FT Carson, CO ] nMTCoE [] Attached

Other [] Pending

Other, specify: [] MTCoE [ Attached

O O O -d
4
]
=
]

. List all Performance Site{s) “not engaged in research” (insert addifional rows if nesded).

[ na

An institution or performance site is constdered “not engaged in research™ when its employees or agents
do not (1) mtervene or interact with living individuals for research purposes; or (u) does not obtain
ndividually identifiable private mformation for research purposes; or (i) if the institution does not
receive a direct federal award to support such research  This applies if an IMTCoE investigator will be
condncting research at a non-IMTCoFE site ar institution {e.g., swhen collecting data). Please refer to
the instructions for examples of what may be considered “not engaged in research.”™ See IMTCoE Policy
[for Waiver of Informed Conszent.

Name of Performance Site If the Performance Site has an If the Performance Site
IRE, a copy of the IRE approval | does not have an IRE, a
letter is required. letter of cooperation is
required.

[ ] Attached [ ] Attached

[ | Pending [ | Pendinz

[ ] Attached [ ] Attached

[ ] Pending [ ] Pendins

[ ] Attached [] Attached

[] Pendine [] Pendinz

[T Attached [ ] Attached

[J Pendinz (] Pendinz

[ Attached [] Attached

[]Pending [] Pending

[] Attached (] Attached

[ ] Pending [ | Pending

Farzion Date | Jamuary 2012 Poge 8 gf 19
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9. Subject Population(s)

A Identify all categories or groups, primary or secondary target. age range. total number to be solicited, total
mumber to be consented, and the number expected to complete the study. Primary targets are those who
either give consent or those who can only provide assent (e g, minors). Secondary targets are those who
provide data to supplement the primary target data (e.g., parents completing a questionnaire, teachers who
supply information and data).

Division O Secondary adults ] wa 300 200
[ Primary
[] Secondary [(Ina
[] Primary
[ Secondary [NA
[ Primary
[] Secondary [(IN/A

Insert additional rows if needed.

YN 300 100

B. For nmiti-center research projects, please provide the total number of participants to be consented at ATL
sites. {See item §B.)

[<] Not Applicable

C. Describe how the selection of participants is equitable in relation to the research purpose and setting (e.g.,
no one ethnic group is fargeted or excluded, the same group of participants will bengfit from the results af
the research).

4® Infantry Division Commanders will identify Soldiers who are: (1) physically fit (passed their most
recent Armry Physical Fitness Test); (2) physically well {(e.g., not mjured, not on an Army “profile,” not
recently diagnosed with a performance-inhibiting illness or disease. not pregnant); (3) who are at least one
year post-completion of Army Instial Entry Traiming; (4) who have had sufficient time to acchmatize to
Fort Carson’s altitude; and (3) who are available to attend an information briefing conducted by IMT-CoE
personnel (e.z., Soldiers not on leave, pass, or with conflicting duty assignments). IMT-CoE personnel
will provide a general description of the Army’s effort to study and potentially change physical fitness
testing, and a very detailed description/wall-through demonstration of the WTBD scenarios (potential
crterion measures). IMT-CoE personnel will also conduct a safety bnefing. Upon conclusion of the
briefing. 4* ID Scldiers will be invited to complete the WTBD “obstacle course,” parts of the course if
they would prefer not to complete it 1n 1is enfirety. or to observe as others complete the course, and then to
provide feedback about the operational relevance/realism of course components, and about modifications
that can be made to course construction/execution. Vohinteers will not be screened in or out on the basis
of gender, ethnicity, education. or any other sociodemographic vanable.

Fersion Diate | January 2012 Paga 9 f 18
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10. Does this study target one gender or specific social/ethnic group(s)?
B Mo (] YesIf “Yes, " please provide a rationale.

11. Is the population being enrolled in this study at high risk for incarceration?

(] Mo

[] Yes  If “Yes, " will the participants be withdrawn from the study once they are incarcerated?
] Ne
[ Yes If “Ne,” describe how recontacting/reconsenting, treatment, and/or follow-up
will oceur.

12. How will non-English speaking participants be consented? B *Not Applicable at this time
{Federal regulations require the equitable selection of minorifies as research subjects to assure that they
receive an equal shave of the benefits of research and to ensure that they do not bear a disproportionate
burden. )

A Choose one:
[0 A translated written informed consent decument in a language understandable to the participant.
This should be an accurate translation of the foll informed consent document (considar having a
translator present during the consenting process should the participant have any questions).

[0 Orally, using a qualified translator to translate the English informed consent document to the
participant. and a translated short form in a language understandable to the participant (See IRB
Policy IV_B “Documentation of Informed Consent”™ for details).

*Note: It is acceptable to submit the English informed consent decument and the English shovt
Sorm, if there is no curvent nen-English speaking person identified for the study. Once
identified, the translated informed consent decument or the short form must be subuntted to the

IRE for expedited review and approval prior to consenting the parficipant.
B. Identify the name of the individual or translation service that provided the translation.

C. List the qualifications of the individual who provided the translation

13. Will a waiver or alteration of the consent process or a waiver or alteration of the consent
documentation be used?

(] Mo
[] Yes  If*Tes, " complete the R
e

14. Participant Identification, InclusionExclusion Criteria, and Recruitment

A Describe the specific steps to be used to identify and/or contact prospective participants. (If applicable,
also describe how you have access to lists of potential participants. Scripts and advertisements should be
submitted with this application or examples should be provided for any telephone contacts,
advertisements, oral contact, ete.)

4* Infantry Division Commanders will identify Soldiers who are: (1) physically fit (passed their most
recent Armyy Physical Fitness Test); (2) physically well (e.g., not injured, not on an Army “profile,” not
recently diagnosed with a performance-inhibiting illness or disease, not pregnant); (3) who are at least one

Fersion Date [ January 2012 Paze 10 6 19
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year post-completion of Army Initial Entry Training; (4) who have had sufficient time to acclimatize to
Fort Carson’s altitude; and (3) who are available to attend an mformation briefing conducted by IMT-CoE
personnel (e.g.. Soldiers not on leave, pass. or with conflicting duty assignments). IMT -CoE personnel
will provide a general description of the Army’s effort to study and potentially change physical fitness
testing, and a very detailed description/walk-through demonstration of the WTBD scenanos (potential
crterion measures). IMT-CoE personnel will also conduct a safety briefing. Upon conclusion of the
briefing, 4* ID Soldiers will be invited to complete the WTBD “obstacle course,” parts of the course if
they would prefer not to complete it in its entirety, or to observe as others complete the course, and then to
provide feedback about the operational relevance/realism of course components, and about modifications
that can be made to course construction/execution. Volunteers will not be screened in or out on the basis
of gender, ethnicity, education, or any other sociodemographic variable.

B. Describe the specific steps for obtaining informed consent (e.g., by whomy his'her credentials, where,
when ete.).

Civilian IMT-CoE personnel (Mr. Michael Haith Dy, Whitfield East) will provide the informed consent
briefing to 42 Infantry Division Soldiers. The briefing will explain the purpose of the effort and what
participants will be asked to do. The informed consent briefer will emphasize that participation 15 completely
ancnymons (PIIwill NOT be collected from volunteer participants) and voluntary, that a volunteer can stop
participating at any time‘refuse to answer questions, and that there will be no penalties/consequences for not
participating/not answering questions. The briefer will also emphasize that complete anonymity will be
guaranteed at all times throughout the effort, and that volunteers should not write thewr name or any other PII
on feedback documents or materials. Following the brief, Soldiers will have the opportunity to ask questions,
and will be teld that they can ask questions at any time throughout the effort. They will also be provided with
study team contact information should any questions or concerns arise upon completion of the WTBD
scenarios. Soldiers who chose to participate will not be asked to sign any forms in order to maintain complete
ancnymity of participants.

C. Does the person obtaining consent have an existing relationship with the participant?
B Mo

[ Yes If “Yes, ” deseribe the relationship and how you will protect against undue influence or
coercion.

D. Identify the criteria for inclusion and exclusion and explain the procedures that will be used to determine
eligibility. If psychiatric/psychological assessments will be conducted (e.g., depression or suicidal
ideation screenings), state who will adoumister, his'her expenience, and how risks will be managed.

Mo Seldiers who volunteer to participate will be excluded from the study.

E. Do you plan to actively recruit participants?
NOTE: Flease provide a copy of all advertising materials including ads, lefters and telephone scripts

with this application; must include graphics. In addition, The IRE must review and approve final copies
of all audio/videotapes prior to use.

] Mo
[ ¥es If" “Yes, " choose all recruitment/advertisement methods that apply:
O Flyers ] Mass E-mail Sollicitation  [_] Radio
[] Internet (] Newspaper (] Telephone
[] Letter [] Posters [] Television
[] Departmental Research Boards ] Other (describe):
Version Daxte J January 2012 Puse 11 of I8
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F. Do you agree to release study information to IMTCoE-approved web sites or publications? Posting
research information on research-related websites allows potential participants to search and find studies
related to their condition or interest. (Please be aware that if this research is subject te a contractual
agreement, it may be necessary for you to obtain permission from the sponsor prior to autherizing the
release of any study information. )

(<] Mo, do not release information to research-related web sites.
[J Yes. this information may be released as described in item #1 of the informed consent document

(Putpose of the study).
15. Methods and Procedures Applied to Human Participants (Where appropriate, check all that apply)

A Please provide a chronclegical narrative of ALL study procedures. (For use of mulfiple assessments,
questionnaires, ete., it is suggested that a table is included shewing the frequency and duration of each
of the study related activifies.)

*=*Please Note: This effort will be conducted over the course of two weeks. Weeks one and two will follow the
same order of events (described below), but with different groups of volunteer participants. Dunng week one, 150
wvolunteer participants from the 4% ID will have the opportunity to execute the WTBD scenarios/provide feedback,
and during week two, a separate group of 150 volunteer participants from the 4% ID will have the opportunity to
do the same.

1. Command-selected Soldiers assigned to FT Carson’s 4 ID will attend an operational concept and informed
consent briefing. IMT-CoE team members will explain purpose and procedures, provide a step-by-step
description of what study participants will be asked to do. provide an active demonstration of WTED
performance components, and will emphasize principles of informed consent/the voluntary nature of
participation/participants’ right to opt out at any time without consequence or reprisal.

2. Soldiers who volunteer to participate will receive a safety briefing from a certified Amy exercise physiologist
(Dr. Whtfield East) about the safe and ergonomically/physiologically correct way to execute the physical task
components of the “obstacle course,” about proper performance fueling, and about the importance of staying
properly hydrated while executing the physical task components. Participants will have the opporfunity to ask any
guestions they may have abowt proper physical form. nourishment. and hydration, and will be informed that they
may ask gquestions at any time throughowt the course of the effort.

3. The criterion development effort will span four days, lasting approximately 3 hours per day.

4. On day one, volunteers will have the opportunity to observe, walk-through, and practice different components
of the WTBD “obstacle course ™

5. On day two, participants will practice the individual WTBD sinmlations:

a) Move OverUnder/Around Obstacles. Wearing a tactical “lead”™ (approximately 33 Ibs including vniform
items). Soldiers will complete a 100m obstacle course that requires them to sprint 13m, zigzag mn 45m
while jumping over two low obstacles (127) and negotiating 8§ tires; traverse on a 40° zigzag balance
beam under load (beam will be resting on the ground and Soldiers will carry a 40 1b jerry water can in
each hand); lift two 30 Ib objects onto a 6 platform. climb onto the platform using hand/foot holds, cross
the platform. lower themselves and the objects to the ground; surmount a 4.57 wall; complete an
over/under obstacles; and sprint 15m. All these cbstacles are commonly occurnng in Urban Terrain.
Soldiers will proceed at their own pace, may stop and rest, may self administer nutrients and water, and
may stop the exercise at any time. Soldiers will be allowed to wear a heart-rate monitor (similar to
wearing a wiistwatch with a chest strap) if they chose to do so. This event will be filmed and Soldiers
will be asked about the level of their physical effort at the end of the conrse.
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b) Dag/lift/carry'fill/stack: Wearing a tactical “load” (approximately 35 lbs including niform items),
Soldiers will complete a dig/fill/carry/stack task that will mvolve filling 4-gal buckets with sand, camrying
5m and emptying into two 55-gal trashean (approximately 13 repetitions). When the trashean is full,
Soldiers will Lift'carry 16-401b sandbags (generally one sandbag at a time) 5m and stack 4x4 rows on top
of a 367 platform  This task contams common Scldier tasks associated with preparing a fighting
position. Soldiers will proceed at their own pace, may stop and rest if necessary, may self administer
outrients and water as needed, and may stop the exercise at any time if necessary. Soldiers will be
allowed to wear a heart-rate monitor (similar to wearing a wristwatch with a chest strap) if they chose to
de so. This event will be filmed and Soldiers will be asked about the level of their physical effort at the
end of the event.

c) Casualty Extraction and Drag: Wearing a tactical “load”™ (approximately 35 Ibs including uniform items),
Soldiers will conplete a sprint for 15m and erouch mun for 15m to get to the objective —a HUMVEE.
Once at the HUMVEE the Scldier will open the driver’s side door and extricate a wounded soldier (220
Ib traiming dummy) from the HUMVEE with a controlled lowering to the ground. Once the casualty 1s
on the pround the Soldier will drag the casualty 20m. This task contains a commenly ocewrring WTBD
associated with a casualty evacuation Scldiers will proceed at their own pace, may stop and rest, may
self admimister nutrients and water, and may stop the exercise at any time. Soldiers will be allowed to
wear a heart-rate monitor (sinular to wearing a wristwatch with a chest strap) if they chose to do so. This
event will be filmed and Soldiers will be asked about the level of their physical effort at the end of the
event.

d) Combatives Simmlation (*¥*this sinmlation dees NOT mvolve any manner of combat or physical
interaction between Soldiers): Wearing a tactical “load” (approximately 35 Ibs including wiform items),
Soldiers will a tire-flip, SKEDCO pull, 25-pound sandbag throw, and a barrel rotation (rotate a 35 gal
barrel on a plywood base). These tasks capture physical movements endemic to hand-to-hand combat
(e.z., pushing. pulling, throwing to the ground, twisting) without asking Scldiers to engage in actual
combatives. Soldiers will proceed at their own pace, may stop and rest, may self administer nuirients and
water, and may stop the exercise at any time. Soldiers will be allowed to wear a heart-rate monitor
(similar to wearing a wristwatch with a chest strap) if they chose to do so. This event will be filmed and
Soldiers will be asked about the level of their physical effort at the end of the event.

6. On day three, velunteers will execute a “composite course” (ren all four WTBD simulations back-to-back).
Soldiers will proceed at their own pace, may stop and rest, may self adnunister nutrients and water, and may stop
the exercise at any time_ Soldiers will be allowed to wear a heart-rate monitor (similar to wearing a wristwatch
with a chest strap) if they chose to do so. This event will be filmed and Soldiers will be asked about the level of
thetr physical effort at the end of the event.

7. On day four:

a) Participants will complete a 6 mile tactical foot march. Wearing a tactical “fighting load"
(approximately 20 Ibs including uniform items and weapon), Soldiers will march 6 miles (three
repetitions of the approved 2-mile mun course). Seldiers will proceed at ther own pace, may stop and
rest, may self administer mytrients and water, and may stop the exercise at any time. Soldiers will be
allowed to wear a heart-rate monitor (similar to wearing a wristwatch with a chest strap) if they chose to
do so. Portions of this event will be filmed and Soldiers will be asked about the level of their physical
effort approximately every & mile.

b} If they choose to do so, volunteers will transition directly from the foot march to the composite course,
detailed in step &, above.
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B. [] Compensation (Specifi the method af compensation (e.g., money, gift certificates, prizes, toys, efe.).
If payment schedules are complex, it is suggested that a table s inclnded showing the frequency and

ameunt af compensation. )
N/A

C. [¥] Behavioral Observation
Describe the focus, duration, and number of observations and specify how the observations will be
recorded. NOTE: If this information has been described in detail in item 15.4., it i's acceptable to check
the box and enter “see 154.™

See 15A

D. [ ] Randomization
Describe the randomization process. NOTE: If this information has been described in detail in item

8.4., it 15 acceptable to check the box and enter “see §4.7
N/A

E. []Blinding
Describe who will be blinded. Deseribe if and when research results or previously blinded treatment
assignments will be made available to participants. Describe the provisions for breaking the blind (e.g..
emergency sifuations, participant’s request, etc.). NOTE: If this information has been described in
detatl in item 15.4., it is acceptable to check the box and enter “see 154.7
N/A

F. [] Survevs, Interviews, Questionnaires
If swrveys, interviews of questionnaires will be conducted with this study. indicate who will conduct the
survey, interview or questionnaire and their qualifications. In addition describe the setting and mode of
administering the mstrument (e.g., by telephone, one-cn-cne, group. etc) and attach a copy of the
instrument NOTE: If this information has been described in detail in item 134, it is acceptable to
check the box and enter “see 1547
N/A

G. [] Document and Artifact Collection
Describe any documents or other artifacts (e.g., student written assignments) that are to be collected.
N/A

H. [] Deception, Withholding or Postponing Medications/ Treatments, or Imposing other Restrictions
Describe the methods of deception to be used, the medications being withheld or postpened, the length of
time medications will be withheld or postponed, any other restrictions to be imposed on participants (e.g..
diet, exercise), and the precantions taken to decrease or elindnate risks to participants.

N/A

I []Data Collection, Storage of Data/Specimens and'or Issues of Confidentiality

i. Describe the storage of research information including data (hard copies and electronic databases,
andio/videotapes, etc_). Indicate who will have access to the research information. where it will be
stored, and how long it will be kept. In addition, describe the final disposition of research infermation
when the study is concluded (e.z., will information be destroved or will the PI maintain the
information). NOTE: If this information has been described in detail in item 15.4, it is acceptable to
check the box and enter “see 154."

All information obtained during this effort will be treated as privileged and confidential, and will be seen only by
the 1dentified researchers involved in the study on a need-to-know basis. Participants will not provide any PII to
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DMT-CoE team members, and will be asked to remove Army name tags, rank, and other identifying information
from their persons prior to participation in the WTBD scenarios/filming. Soldiers who velunteer to participate
will be assigned a 5-digit identification number, which will be used to coordinate information gathering
throushent the four-day operation. Soldiers who cannot remove Arry name/rank etc., from their vniforms (e.g..
if tags are sewn on) will be asked to cover PII with small pieces of obscuring tape (provided by the IMT-CoE
team). Lessons Learned from WTBD performance observations will be used to refine WTBD criterion measures,
and to develop the two study protecels described in Section 6. As this 15 neither a study nor a research effort, none
of the information gathered will be published or reported. Video recordings will be hand-carried, by the principal
investigator, from the FT Carson site to the home office, and maintained on a dovble-password-protected data file
stored on a non-networked computer to which only the prineipal investigater has access. Video recordings will be

deleted upon completion of the full study.

ii. Describe how the confidentiality of participants will be assured. Include a description of any 1ssues
specific to the study that might increase the risk of breach of confidentiality. For example,
video/andiotapes, discovering information about the participant that could be harmful if released such
as mental illness, genetic information, sexnal preference, dmg abuse, etc. Describe how codes will be
generated if codes are nsed to protect idenfities, and who will have access to such codes. If a certificate
of confidentiality will be provided, inchude the name of the person holding the certificate. NOTE: If
this information has been described in detail in item 15A., it is acceptable to check the box and enter
“see 15A7

Participants will not provide any PII to IMT-CoE team members, and will be asked to remove Army name tags,
rank. and other identifying information from their persons prior to participation in the study/filming. Soldiers wheo
cannot remove Arory name/rank ete_ from their uniforms (e.z., if tags are sewn on) will be asked to cover PIT
with small pieces of cbscuning tape (provided by the IMT-CoE team). Soldiers who velunteer to participate will
be assigned a 5-digit identification number, which will be used to coordinate information gathering throughout the
four-day operation. Video recordings will be hand-camied, by the principal mvestigator, from the FT Carson site
to the home office, and maintained on a double-password-protected data file stored on a non-networked computer
to which cnly the principal investigator has access. Video recordings will be deleted upon completion of the full
study.

1. [€] Audio or Video Taping

Video recordings will be hand-carried, by the principal investizator, from the FT Carson site to the home office.
and maintained on a double-password-protected data file stored on a non-netwerked computer to which only the
principal investigator has access. Video recordings will be deleted upon completion of the full study.

K. Use or Disclosure of Protected Health Information
i, Will Protected Health Information (PHI) be accessed (nsed) in the course of screeningrecimiting for
this research? Protected health information (PHI) is individually identifiable health information that is
or has been collected or maintained by IMTCoE, inclnding information that is collected for research
purposes only, and can be hnked back to the indrvidual participant.

B No
] Yes  If "Yes, " the following 3 conditions must be met:
I. The use or disclosure of the PHI is sought solely for the purpose of this research
protocol.
2. The PHT will not be removed from IMTCoE.
3. The PHI is nacessary for the purpase of this research study.

ii. Does this research use or disclose Protected Health Information (FHI)?
(] Mo
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(] Yes If“Yes.” please complete the IMTCoE HIPAA Compliance Form for submission with
this
Application It can be accessed at HIPAA Compliance.

16. Financial Liability for Study Participants
Complete the table below, indicating who 1s responsible for payment of research activities and procedures.
{Limit Hst to research activities and procedures.) Table may be modified as necessary to accommodate more
items.

Procedure/Activity Freguency Responsible for Pavment
[ Spenser [ Investigator
] Department

[] Patient

[] Sponsor [ Investigator
[] Department

[] Patient

[ sponsor [ Investigator
[] Department

[] Patient

17. Potential Conflict of Interest

A s there a potential conflict of interest for the Principal Investigator or key research personnel? Assessment
should include anyone listed as Frincipal Investigator, or other research persomnel on page 1 of this
application. Please note that the threshelds of ownership deseribed below apply to the aggregate
ownership of an individual investigator, his/her spouse, domestic paviner and dependent children (e.g., if
an investigator, his‘her spouse, domestic parimer and dependent children own fogether 310,000 or 3%
worth af equities in the sponsor, it should be reported below). Do not consider the combined ovwnership
of all investigators.

(€] No

[ YesIf “Yes, " the protocol must be reviewed by the IMTCoF IRB.
NOTE: Although approval may be granted by the IRE, the Investigator may not
proceed with the research until a final determination has been rendered by the
Deputy CG IMTCoE.

B. If “Yes, " check all that apply:
[] Compenszation whose value could be affected by the study outcome.

[] A proprietary interest in the tested product included but not limited to, a patent, trademark, copyright
or licensing agreement, or the nght to recerve rovalties from product commercialization

[ Any equity interest in the sponsor or product whose value cannot be readily determined through
preference to public prices (e.g., ownership interest or stock options).

[] Any equity interest in the sponsor or product that exceeds $10,000 or 3%.
[ Significant payments or other sorts with a cunmlative value of $10,000 made directly by the sponsor

to any of the investigators listed on page 1 of this application as an unrestricted research or
educational grant, equipment. consultation or honoraria.
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[] Significant payments or other sorts with a cumulative value of $10,000 made directly by the sponsor
to any of the investigators listed on page 1 of this application as an unrestricted research or
educational grant, equipment, consultation or honoraria.

PRINCIPAL INVESTIGATOR’S ASSURANCE STATEMENT
I certify that the information provided in this application is complete and accurate.

I understand that as Principal Investigator, I have ultimate responsibility for the conduct of the study, the ethical
performance of the project, the protection of the rights and welfare of human participants, and strict adherence to the
study protocol and any stipulations imposed by the Initial Military Training Center of Excellence (IMTCoE)
Institutional Review Board.

1 understand that, should I use the project described in this application as a basis for a proposal for funding (either
internal or external), it is my responsibility to ensure that the human participants' involvement as described in the
funding proposal(s), is consistent in principle, to that contained in this application. I will submit modifications and/or
changes to the IRB as necessary, in the form of an amendment, to ensure these are consistent.

I agree to comply with all IMTCoE policies and procedures, as well as with all applicable federal, state, and local laws
regarding the protection of human participants in research, including, but not limited to:

° Ensuring all investigators and key study personnel have completed the IMTCoE human subjects training
program;

* Ensuring the project is conducted by qualified personnel following the approved IRB application and study
protocol;

e Implementing no changes in the approved IRB application, study protocol, or informed consent document without
prior IRB approval in accordance with IMTCoE IRB policy (except in an emergency, if necessary to safeguard the
well-being of a human participant, and will report to the IRB within 5 days of such change);

e Obtaining the legally effective informed consent from human participants or their legally responsible
representative, using only the currently approved date-stamped informed consent documents, and providing a copy to
the participant, if applicable.

e Promptly report to the IRB, Data Safety and Monitoring Boards, sponsors and appropriate federal agencies any
adverse experiences and all unanticipated problems involving risks to human subjects or others that occur in the course
of the research in accordance with IMTCoE IRB Policies and Procedures.

e If unavailable to conduct this research personally, as when on sabbatical leave or vacation, 1 will arrange for
another investigator to assume direct responsibility for the study. Either this person is named as another investigator in
this application, or I will notify the IRB of such arrangements;

e Promptly providing the IRB with any information requested relative to the project;

¢ Promptly and completely complying with an IRB decision to suspend or withdraw approval for the project;

¢ Obtaining Continuing Review approval prior to the date the approval for the study expires. I understand if I fail to
apply for continuing review, approval for the study will automatically expire, and all study activity must cease until
IRB approval is granted;

e Maintain accurate and complete research records, including, but not limited to, all informed consent documents for
3 years from the date of study completion;

e Maintain any authorization documents to use or disclose PHI for 6 years from the date authorization is obtained;
and

e Fully informing the IMTCoE IRB of all locations in which human participants will be recruited for this project and
being respopsible for obtaining and maintaining current IRB approvals/letters of cooperation when applicable.

Wi / Sop7 203

7

Signature P, naﬁa{“ﬁ)vestigator Date

By my signature, I certify that [ have evaluated this research application for soundness of research design and scholarly
merit in accordance with departmental policy and the adequacy of facilities and resources.

Version Date 1 January 2012 Page 17 of 20
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FACULTY ADVISOR ASSURANCE STATEMENT
(Applicable for Student Data Requests)

*The faculty sponsor must be a member of the University Faculty. The faculty member is considered the
responsible party for the legal and ethical performance of the project.

By my signature as sponsor on this research application. I certify that the student or guest imvestigator is
knowledgeable about the regulations and policies governing research with human participants and has sufficient
training and experience to conduct this particnlar study in accordance with the approved protocol. In addition,

I agree to meet with the student investigator on a regular basts to monitor study progress;

Should problems arise during the course of the study, I agree to be available, personally. to supervise the

student investigator in solving them;

I will ensure that all mvestigators and key study personnel have completed the IMTCoE human subjects
training program;

# I will ensure that the project is performed only by qualified personnel according to the approved IRB
application;

+ Twill ensure that the student investizator does not implement any changes to the approved IRB application or
mformed consent document without prior IRB approval in accordance with IMTCoE IRB policy (except in an
emergency. if necessary to safeguard the well-being of human participants, and will repert to the IRB within 3
days of such change);

¢ I will ensure that the student imvestigator only obtains legally effective informed consent from human
participants or their legally responsible representative, only the currenily approved date stamped informed
consent documents for human participants are vsed; and a copy of the informed consent is provided to the
participant.

« I will ensure that the study investigator prompily reports any unanticipated problems involving risks tfo
participants or others, or any serious adverse events (whether anticipated or net) fo the [RB in accordance
with IMTCoE IRB Policies and Procedures;

+ I will assume the responsibility for the accurate decumentation. investigation and follow-up of all possible
study related adverse events and vnanticipated problems involving risks to participants.

o If [ will be unavailable to supervise this research personally, as when on sabbatical leave or vacation, I wall
arrange for an alternate Faculty Advisor to assune direct responsibility in my absence and I will advise the
IRB by letter in advance of such arrangements;

+ T will ensure that the student investigator prompily provides the IRB with any mformation requested relative
to the project;

+ Twill ensure that the student investigator promptly and completely complies with an [RB Decision to suspend
ot withdraw approval for the project; and

+ T will ensure that the student nvestigator obtains continuing review approval prior to the date approval for the
study expires. Further, I understand that if the student mvestigator fails to apply for continming review,
approval for the study will automatically expire and I nmst ensure that all study activity ceases until [RB
approval is obtained.

Faculty Sponsor’s Signature Date

By my siznature, I certify that T have evaluated this research application for soundness of research desizn and
scholarly merit in accordance with departmental policy and the adequacy of facilities and resources.

Department Chair’s Signature Date

I Note: a relevant example of how similar crganizations accomplish this goal 15 the Houston, TX Fire Department. The
Houston Fire Department uses a job-related physical ability test designed to determine if an applicant has the requusite

Farsion Date ] Jamuary 2012 Paze 18 gf 19
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strength and endurance needed to perform the job duties of a Firefighter. These job duties require balance,
coordination, strength, endurance, and cardio-vascular fitness. Applicants are tested over seven (7) timed, pass/fail
events while weanng gloves and an air pack becanse Firefighters are required to wear Self-Contained Breathing
Apparatus (SCBA) and other heavy protective clothing while functioning at emergency incidents. The events include:

« Balance Beam Walk- within 30 seconds, one nmst walk the entire length of the beam.

» Ladder Extension - within 1 munute, an applicant nust fiully extend and lower the fly section of a 24° aluninum
extension ladder by using the hand-over-hand method

+ Stair Chmb - within 3 mimutes 30 seconds, an applicant must pick up, shoulder hold. and carry two (2) 507
sections of hose, tied in a "Brown Fold," then climb and descend six (6) flights of stairs.

« Equipment Hoist - within 1 mimute, an applicant standing on the 3rd floor of the drill tower, using the hand-over-
hand method, nmst hoist one section of 2 %" hose (44 Ib.) from the ground up to the 3rd floor window, and then
lower the hose back to the ground.

» Portable Equipment Carry - within 1 minute, an applicant must pick up an equipment/accessory box (Hurst, or
Amkus, extrication tools) (70 Ib.) from a 27 stand and carry 1t 30° in one direction, tum around to carry it back
507 and then place the box on a 37 stand.

» Fescue Attempt - within 30 seconds, an applicant must carry or drag a 150 Ib. human dumnyy, 30 feet.

e 1.5 Mile Fun - within 13 minutes 7 seconds, an applicant nmst run 1.5 mules.

" Department of the Amry, Physical Readiness Training - FM 21-20 (Washington, D.C.: U.S. Govenment Printing Office.
19800, 1-2.

“EM 7-22 —“Amy Physical Feadiness Training”, Department of the Army. October, 2012.

" Warrior Tasks and Battle Dnlls. IMTCoE, March 2013.

¥ Soldier’s Manual of Common Tasks, IMTCoE, 2013,

“ TRADOC PAM 257-3-7: The Army Human Dimension Concepi, Department of the Army, 2013; Sharon L. Plowman and
Denise L. Smith. Exercize Physiology for Health, Fitness, and Exercise. Baltimore: Lippincott, Williams and Wilkins, 2008;
Tudor W. Bonpa. Periodization Training: Theory & Methodology of Training. Chanpaign, 11: Human Kinetics, 1999,

** Personal comversation with Dr. William Breclme, FACSM (9 July 2013).

" Belinda B Beck. “Stress Fractures,” ACSM Current Comment (Indianapolis, IN: American College of Sports Medicine, |
2007), 1 - available at: hitp:/fwww.acsmorg (accessed 3 May 2011); Note: based upon the Amenican College of Sports
Medicine “Current Comment”™ on stress fractures, we know it take about six weeks of adaptive exercise before bone density
and connective tissue improve enough to help prevent stress-reaction injuries; “Bones are most susceptible to stress fracture
when weakened by remodeling-related porosity, a primary stage in the adaptive response of bone to changes in patterns of
lo

aﬂ:ﬂg&. I'-{-Pli_ Jones, “The Physiclogy of the World Record Holder for the Women's Marathon™ International Journal af
Sport Science & Coaching 1:2 (2006): 101-116; Scott Powers and Edward Howley, Exercise Physiology: Application to
Theory and Performance. Columbus, OH: MeGraw Hill Publishing Co. 2013.

* Whitfield B. East, A Historical Analysis of Army Physical Readiness Training and Assessment, FT Leavenworth, KS:
Combined Arms Instifute Press, US Amy Combined Arms Center, March 2013.

“ Paul I. Sharkey and Brian 0. Davis. Hard Work: Defining Physical Work Performence Reguirements. Champaign. 111:
Human Kinetics, 2008; Per-Olof Astrand, Kaare Rodahl; Hans A Dahl and Signmmd B. Stromme. Textbook of Work
Physiology. C'hampmm II: Human Kinetics, 2003.

* Jones, "P]Ij.ﬂsiolugj.-‘ of the World Record Holder”, 112

i Naote: based upon the April 2009 Ammed Forces Medical Surveillance Monthly Beport, there were 7.8 million ambulatory
wvisits for illness and mpury durmg 2008; the largest percentage (== 24%) of visits were caused by musculoskeletal and
connective fissue mjuries — generally construed to be “overuse™ injunes (approximately 1.9 mullion visits); Larkin 2010, p.
4142,

“* Bruce Ruscio, et al . DOD Military Injury Prevention Priovities Working Group: Leading Infurfes, Causes and Mitigation
Recommendations (Washington. DC: Office of the Assistant Secretary of Defense for Health Affairs, February 2006), 1, 4,
7. Preventing Infuries in the US. Military: The Process, Priovities, and Epidemiologic Evidence mha'damPrmmz
G‘rcnmsi MD: Army Center for Health Promotion and Preventive Medicine, December 2008). Section 1-1, A(2), 1-2.
™ Christopher P. Larkin, “Combat Fitness a Concept Vital to National Security” (Paper - Master of Science, Department of
Deefense: Joint Forces Staff College, 18 June 2010}, 100; Note: Wlm'kmextrapalmed these data. which were derived
from the following source: Armed Forces Health Surveillance Center. “Ambulatory Visits among Members of Active
Conponents, U.5. Armed Forces, 2008, Medical Swrveillance Monthly Report 16 4 (April, 2008): 10,

Versian Date I January 2017 Pase 196719
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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

L

START: Run to “Prepare fighting position”-Bucket fill 1" event)

END: Run to end after extricate and drag casualty from vehicle

il
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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

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

Patrol Cap 0.48 Undershirt moisture wicking x 1 ea 0.35

ID Tags 0.38 Socks x 1 pr

Undershirt 0.35 Improved Rain suit Top 1.7

Gloves 0.25 Improved Rain suit Bottom

Eye Pro 0.25 Meal Ready To Eat (MRE) 1 ea (1.50/0.68 kQ)

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)

Ear Plugs 0.13 Water purification tablets

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) 2.9-38

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

1.14

1.0

0.20

1.7
15

0.04
0.02
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Fort Carson Field Event Descriptions

Category Test Item Movement Action Demands
Fighting Start Move to Bucket Fill Run 52 ft
Position minute, total weight can + bucket, bucket
Bucket Fill Fill Buckets Shovel weight)
Transition Move bucket fill to sandbag stack Walk 8 ft
Sandbag Stack |Stack Sandbags Lift 40 Ib sandbag x 16
Carry (40 1b sandbag 18 ft) x 16
Lower 401b sandbagx 16
Transition Move from flag 1to flag 2 between tables Run 18 ft
Transition Move from flag 2 to flag 3 at high crawl Run 35 ft
Move O-U-A-T[High Crawl High Crawl High Crawl|20 ft
Transition Stand
Short Run Run from flag 4 to high wall Run 25 ft
High Wall Jump high wall Jump 1ft high sandbag pile
Short Run Run from high wall to wide wall Run 13 ft
Wide Wall Jump wide wall Jump 4.5 wide 4 x4 sandbag obstruction
Short Run Run from wide wall to cone (flag 5) Run 15 ft
Short Run Run from flag 5 to tires Run 39 ft
Tire Run Run through 6 tires Run 12 ft of tires (6 steps)
Short Run Run from tires to cone (flag 6) Run 38 ft
Short Run Run from flag 6 to high wall Run 15 ft
High Wall Jump high wall Jump 1ft high sandbag pile
Short Run Run from high wall to wide wall Run 13 ft
Wide Wall Jump wide wall Jump 4.5wide 4 x4 sandbag obstruction
Short Run Run from wide wall to cone (flag 7) Run 12 ft
Short Run Run from flag 7 to balance beam Run 15 ft
Balance Beam |Pick up saw and ammo can Lift 18.3 Ib saw and 29.3 |b ammo can
Negotiate balance beam Walk 12' beam length x 2
Lower saw and ammo can Lower 18.31b saw and 29.3 b ammo can
Transition Run from flag 8 end of balance beam to flag 9 front of rucks|Run 30 ft
Transition Run from flag 9 to flag 10 at one end of the rucksack carry ovfRun 15 ft
53 Ib rucksack from ground and place on 4
Platform Moun{Lift rucksack Lift ft high platform (4'2" x 4' x 4')
Climb platform Climb Climb 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
Pull rucksack across platform Pull platform
Lower rucksack Lower to ground 4 ft below
Transition Run from rucksack platform to high wall Run wall
High Wall Negotiate high wall Climb Climb 4' 6" high wall
Short Run Run from high wall low wall Run 16 ft
Low Wall Negotiate low wall Climb Climb 3' 6" low wall
Short Run Run from low wall to roll under Run 10 ft
Roll Under Roll under obstacle Roll under 2 ft high pipe
Short Run Run from pipe to low wall Run 10 ft
Low Wall Negotiate low wall Climb Climb 3' 6" low wall
Short Run Run from low wall to tunnel Run 10 ft
Tunnel Crawl| through tunnel Crawl 4' 6" through tunnel (4'4" x4'6" x 2'9")
Short Run Run from tunnel to low wall Run 10 ft
Low Wall Negotiate low wall Climb Climb 3' 6" low wall
Short Run Run from low wall to BA Tire Run 22 ft
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Fort Carson Field Event Descriptions, Continued ( page 2)

Category Test Item Movement Action Demands
Perform Tire Flip Lift tire 2 x 2 times Lift 102 b tire
Combatives Push tire over 2 x 2 times Push )
Short Run Run from BA tire 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 wall Lift 30Ib sandbagx4
Throw Throw over 4'6" wall x 4
Short Run Run from sandbag toss to trashcan Run 19 ft
Turn 55 gal trashcan x 4 revolutions using
Trashcan Turn |Turn trashcan Turn 60 Ibs 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 31ft
Casualty Pull casualty out of HMMWYV using ___|b
Evacuation Evacuate CasualExtricate casualty Pull force
Lower Lower casualty ___ ft to ground
Casualty Drag |Casualty Drag Drag Pull casualty 45 ft using 112 Ib force
Finish Run from HMMWV to finish line Run 67 ft
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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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Table R-1. Analyses of Reported Most Physically Demanding Events, Fort Carson Field Study

Day 1 - TUESDAY Week 1 Day 1- TUESDAY Week 2 Day 2 - WEDNESDAY Week 1 Day 2 -WEDNESDAY Week2 Day 3-THURSDAY Day 3- THURSDAY Week 2
1st 2nd 3rd | 1st 2nd 3rd 1st 2nd 3rd 1st 2nd | 3rd 1st 2nd 2nd | 3rd
Event n % n % n % n % n % n % n % n % n % n % n % n % n % | n % % n % n %
Ruck March 13 30 3 16 11 1 1 o o
Fighting Position 21 18 9 13 15 29 16 12 17 14 29 24 37 30 11 10 9 9| 15 1 14 11 14 13] 43 100 19 100 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 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 16 13 11 21 21
Move O-U-A-T alil S (o] (o] o o 5 4 8 7 3 2] 14 11 7 7 2 2| 34 26 17 13 9 8] o o 16 19 16 11 11
Rucksack Move (crawl! & sprint) 2 2 1 1 [o] [o] [o] [¢] o o} o} o| 10 8 3 2 2 2| 5 12 5 26 4 3 3 [0} [o]
Balance Beam' 1 1 1 1 2 2] [0} [0} o o o 0 o [0} (o} [0} o (o) [} o [0} 2 2 1
High Walls/Wall Gauntlet 11 9 (o] o o o 2 2 6 S 1 1] 14 11 7 7 2 2| 24 18 14 11 7 7| o o 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 o o 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 1 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 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 3 3 2 2
Trash Can Spin 10 8 9 13 5 10 21 16 28 23 20 1l6] 14 11 10 10 6 6 8 6 19 14 19 18] 3 7 8 42 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| (o] o 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 16 19 16 33 33
TOTALS 119] 100] 9] 100] 51 100 132] 100] 120[ 100[ 123] 100| 125] 100[105] 100] 53] 53] 132] 100] 133] 100[107 100] 56 100 22 100 100 117 100 100 100
Day 1 - TUESDAY totals Day 2 -WEDNESDAY Totals Day 3 - THURSDAY Total.
1st 2nd 3rd Top 1-3 1st 2nd 3rd Top 1-3 1st 2nd 3rd Top 1-3
Event n % n % n % n % n % n % n % n % n % n % n % n %
Road March 28 15% 4 3% O 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* 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% (o} 0%| 18 4%
Balance Beam® 1 0% 1 1% 2 1% 4 1% [0} 0% o} 0% [0} 0% o 0% o 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% 1397100% 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%
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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 HIGH

>.7 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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Table S-1. FEMALES in ACU: Individual Events and Associated TASK Groups with Weight, Height, and Fitness Variables
FIGHTING Over Sandb CASUALTY
Bucket Sandbag POSITION Balance High MOUAT Tire Skedco ag COMBAT | Vehicle Casualty Casualty |evacuaTtion
Fill Stack TASK Beam Wall TASK Flip Pull Toss TASK Door Extraction Drag TASK
correlation -.369 -.498 -.605 .062 148 138 -125 -.526 -.322 -.408 .200 -132 -.333 -.320
Weight 078 356 248 | 001 | 052 008 209 417 036 041
p-vaiue (N) 1) .001 (41) | .000 (40) | .702 (40) 1) .396 (40) (39) (39) (37) 1) 1) (40) (40) 1)
correlation -.244 -.567 -.488 -.086 -.077 =101 -.331 -.580 -.378 -.500 -.020 -471 -.398 -535
Height

124 632 .039 .000 .021 .001 .900 .002 011 .000
p-value (N) @1) .000 (41) | .001 (40) | .596 (40) 1) 534 (40) (39) (39) (37) 1) 1) (40) (40) 1)
correlation -.298 -.234 -436 155 264 271 .085 -.246 -.152 -.156 .303 198 -.129 .005

BMI
.059 .095 605 189 370 <332 054 221 426 976
p-value (N) @1 140 (41) | 005 (40) | .340 (40) | gy | 097 (40) (39) 39) (37) 1) @) (40) (40) @)
Total correlation .166 -.103 222 -.247 -.116 -.252 -.310 149 =311 -.100 .053 -.139 =112 -.079
APFT 407 .565 123 468 131 620 791 497 585 697
p-vaiue (N) @7 609 (27) | .277 (26) | .223 (26) 27) 213 (26) (26) (26) (25) 27) 27) (26) (26) 27)
Riifi correlation -.347 -.071 -.075 -.344 -.050 -.309 -112 -.351 -216 -.260 -.008 -.178 052 -.013
Time .065 796 570 .067 279 173 .969 .364 794 .946
p-vaiue (N) (29) 715(29) | .704 (28) | .073 (28) (29) .110 (28) (28) (28) 27) (29) (29) (28) (28) (29)
Run correlation 156 -.101 73 -.090 -.125 -.134 .008 .326 -.238 .098 124 .088 -.063 .078
Score .384 .488 .964 .069 197 .588 491 .633 TB2 .667
p-vaiue (N) (33) B77(33) | .345(32) | .624 (32) (33) 463 (32) (32) (32) (31) (33) (33) (32) (32) (33)
Sit-Up correlation 163 103 .310 -.288 -.079 -.259 -.235 .055 -.059 .002 -.162 -.065 =121 -.247
Reps 406 .688 237 .785 775 992 410 746 .549 .206
p-vaiue (N) (28) 603 (28) | .115(27) | .146 (27) (28) 192 (27) (27) (27) (26) (28) (28) (27) (27) (28)
Sit-Up correlation .029 .001 192 -.319 .051 -.261 -.279 -.008 =127 -.086 -.130 -.160 -.078 -.260
Score 872 B/ 122 .966 497 .634 470 .382 672 .143
p-vaiue (N) (33) 996 (33) | .293(32) | .076 (32) (33) .150 (32) (32) (32) 31) (33) (33) (32) (32) (33)
Push- correlation -.046 -.070 -.197 165 .205 .183 -.132 -.033 .081 -.055 073 .064 -.291 -.156
Up 814 .287 503 .869 .687 776 705 746 132 418
Reps p-vaiue (N) (29) 719(29) | .315(28) | .400 (28) (29) .352 (28) (28) (28) 27) (29) (29) (28) (28) (29)
Push- correlation .088 -.210 -.084 .000 -.024 -.055 -.207 -.096 -.232 -.222 161 -.026 -.132 .010

Up
.627 .896 .255 .600 .209 214 871 .889 473 .957
Score | p-value (N) (33) 242 (33) | .649(32) | .998 (32) (33) 764 (32) (32) (32) (31) (33) (33) (32) (32) (33)
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Table S-2. FEMALES Wearing Fighting Load (FL): Individual Events and Associated TASK Groups with Weight, Height, and Fitness Variables
FIGHTING Over e
Bucket Sandbag POSITION Balance High MOUAT Tire Skedco | Sandbag § COMBAT Vehicle Casualty Casualty EVACUATION
Fill Stack TASK Beam Wall TASK Flip Pull Toss TASK Door Extraction Drag TASK
correlation 225 -599 -580 -194 023 141 | -207 | -518 | -204 -.267 057 -376 392 -341
Weight
pvaiue () | 16340 | 0000 | o000y | 20000 | G | sssce | L% | Oy | 0sowo | osseo | 2600 | G i i
correlation -.083 -552 -.499 -.235 237 | -284 | -171 | -458 | -303 -331 -191 -462 -343 -448
Height
pvalue (N) | 611 @0 | 0000 | 001w | 14540 '(73%;5 076 (40) '(332;’ '(%%)5 01339 | 03740 | 23840 '(%)3 '(%)2 '(Z%;’
correlation -245 -390 -.406 -101 213 025 | -177 | -342 | -104 -100 232 137 -249 -.094
BMI
pvalie Ny | 12840 | 01340 | 0o | 53710 (2376)2 878 (40) ‘(33%; ‘(‘;‘g 53139 | 54140 | 149 40 ‘;%)9 '(229)6 z%)z
correlation 166 -.041 012 142 2368 | -211 | -1sa | 216 | -132 014 -207 -024 245 -078
Total
APFT | o vawey | 41726 | 81420 | 95200 | 48920 '(‘;92)2 302 (26) '(‘;‘Zf (3223)1 529025 | 946 26) | 311 20 '(92%? (223; '(206)5
correlation 125 -300 .278 -.029 325 023 | -217 | -373 | -027 .338 -.091 -204 -.182 -131
Run
Time | o aweny | 52508 | 11008 | 15208 | 88208 '(Z; 908 (28) '(32%3 '(021)2 8952 | oro e | 644 29 '(2298)7 '(3265‘ '(52%)6
Run | correfation 010 066 033 -127 324 | -024 | o085 | 127 | -050 141 -.043 109 071 -.045
Score
pvale ) | 95532 | 72132 | 85832 | 48932 -(‘;%)2 898 (32) -(ggf 'é,%? 78831 | 44032 | 81632 (532)3 '(g‘;f 'g;f
Situp | corelation 259 -016 060 142 265 | -074 | -200 | o099 | -097 -130 -.282 -.081 130 -014
Reps
PS | pvawey | 1903en | 937 en | 7672n | 48027 (22235 712(27) '(Zzif -(g‘fg 63626 | 51720 | 154 21 '287)7 '(5226;5 '(92%4
, correlation 275 -024 062 149 2160 | -128 | -233 | o016 | -034 -.090 -.253 -.027 145 -.024
Sit-Up
Score | vawem | 12862 | 8972 | 732060 | 415032 '(‘;2)6 486 (32) (223; -(9238)5 ss7an | 62439 | 16232 'észf '(‘?1? 292)7
| corretation 040 -.008 021 210 -.051 2140 | 147 | 344 | 227 -.007 029 -156 098 -.081
Push
u
Regs pvalue ) | 83828 | 96609 | 91509 | 28509 '(gz 477 (28) '(‘;gf '(0295)2 2552 | 938 | 88229 (42%)7 .(gzns gg‘
Push- | correlation 094 -178 -100 -404 2140 | -238 | 119 | 312 | -126 092 -014 -233 047 137
Up
score | pvawey | 61132 | 330062 | 58632 | 02232 -(‘;2)7 193 (32) -(2‘2)6 'é%f s01 30 | 61732 | 93932 -(23%3’ gﬂ)j 'zfzf
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Table S-3. FEMALES in FL After 6.2 Mile Road March: Individual Events and Associated TASK Groups with Weight, Height, and Fithess Variables
FIGHTING Over R
Bucket Sandbag | POSITION Balance High MOUAT Skedco | Sandbag | COMBAT | Vehicle Casualty Casualt | evacuaTion
Fill Stack TASK Beam Wall TASK Tire Flip Pull Toss TASK Door Extraction y Drag TASK
Weight | ¢ relation -.276 -.432 -.398 -.030 -.285 -.156 .084 -.535 -.322 -.241 -.186 -.057 -.336 -424
134 670 003 299 760 070 016
p-value (N) | .120 (33) | .012(33 | .022 (33 867 (33) 29 401 (31) 28) 29 07731 | 191 (31 33 1) 30 32
Height correlation -.256 -.569 -.440 =227 -.486 -435 -.303 -578 -.201 -.499 -.070 -162 -.361 -493
008 17 001 697 .384 050 004
p-value (N) | .157 (33) | .001 (33) | .010 (33 .203 (33) 29 014 (31) 28) 29 278 (31) | .004 (31) 33 31 30 32
BMI correlation -173 -.153 -.201 120 .009 21 .319 -.250 -.298 .056 -.208 .068 -.150 -.191
.964 098 191 247 716 428 296
p-value (N) | .336 (33) | .396 33) | .262 (33 507 (33) 29 517 (31) 28) 29 104 (31) | .766 (31) 33 31 0 32
Z%tlg'lr correlation .000 -124 -.082 -.247 -345 4313 -.404 12 213 -394 .288 102 -.035 -.089
1.000 136 077 640 172 644 874 .688
p-value (N) (24) 564 (24) | .705(24) 246 (24) 20 145 (23) 20) 20 329 (23) | .063(23 24 23 23 23
'?il;:‘e correlation .090 -.007 .078 T2 093 11 092 -170 -.256 .087 -.264 ATF -479 -.075
662 972 680 685 450 227 192 398 015 128
p-value (N) 26) 26) .706 (26) | .400 (26) 2 598 (25) 22) 22 (24) 678 (25) 26) 25) 25 25
Run
Score correlation -.188 -.024 -.149 -.198 -117 -.079 -.033 -.064 .208 -116 232 -128 .356 .025
568 875 755 557 217 507 058 897
p-value (N) | .320 (30) | .901 30) | .432 (30) .293 (30) 26) .688 (28) 25) 26) 287 (28) 28) 30) 29 29 29
:I;;)Usp correlation .266 .036 AF .084 -.294 -119 -436 -.058 375 -.395 410 .038 -434 -.240
195 048 801 042 859 034 258
p-value (N) | .199 (25) | .865 (25 | .398 (25 691 (25) 1) 579 (24) 1) 21 071 (24) | .056 (24) 25 24 29 24)
gg;tr’g correlation | 171 132 026 025 | -371 | -177 | -413 | o038 147 302 184 199 447 | o137
062 040 854 330 300 015 479
p-value (N) | .367 (30) | .486 (30) | .8971 (30) 894 (30) 26) .368 (28) 25 26 457 (28) | .118 (28 30 29 29 29
EUSh' correlation -.079 -.090 -.092 -.106 -.281 -.232 -.220 -.060 .081 -.341 180 -077 .087 -.094
p
Reps 206 325 790 .378 716 678 656
P p-value (N) | .702 (26) | .661 (26) | .655 (26) 605 (26) 22 264 (25) 22) 22 699 (25 | .096 (25 26) 25 25 25
E"‘)Sh' correlation -.021 -.086 -.057 -131 -116 -129 -139 5025 015 -.243 115 .048 .005 -.083
B -value (N) | .914 (30) | .652 (30) 764 (30) 491 (30) 22 512 (28) -200 202 940 (28) 212 (28) 244 oor JE0 ik
R # : ’ ' (26) = (25) (26) ' : (30) (29 29 29
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Table S-4. MALES in ACU: Individual Events and Associated TASK Groups with Weight, Height, and Fitness Variables
FIGHTING Over CASUALTY
Bucket Sandbag POSITION Balance High MOUAT Skedco | Sandbag | COMBAT | Vehicle Casualty Casualty EVACUATION
Fill Stack TASK Beam Wall TASK Tire Flip Pull Toss TASK Door Extraction Drag TASK
Weight [ correlation - 110 -.263 -.203 -.006 .019 .048 -.023 -.325 -.145 =212 -.115 -.144 -.196 -.261
101 .783 733 .000 .030 .001 .086 .032 .003 .000
p-value (N) (224) .000 (224) | .003 (218) | .933(218) (224) 481 (218) (224) (224) (224) (223) (223) (224) (223) (223)
Height correlation -135 -.264 -.232 =131 -.059 -.114 -.119 -.283 -.256 -.246 -.055 -.109 -.253 -.247
.043 379 .077 .000 .000 .000 412 104 .000 .000
p-vaiue (N) (224) .000 (224) | .001 (218) | .053 (218) (224) .093 (218) (224) (224) (224) (223) (223) (224) (223) (223)
BMI correlation -.042 £ s 74 -.085 .066 .054 114 .046 -.198 -.009 -.088 -.099 -.097 -.073 -.149
.536 425 .491 .003 .895 .188 139 147 .026
p-value (N) (224) .040 (224) | .210 (218) | .334 (218) (224) .094 (218) (224) (224) (224) (223) (223 224) .279 (223) (223
Total
APFT correlation -.156 -.040 -.125 -.064 -.025 -.120 -.118 -.041 -.146 -.105 -.050 -.056 .059 -.008
.048 .758 .136 .607 .066 .188 532 479 .923
p-vaiue (N) (160) 612 (160) | .121 (155 | .429 (155) (160) 137 (159 (160) (160) (160) (159) (159 (160) 461 (160) (159)
.ﬁ;:e correlation .168 265 238 169 .069 223 .198 124 227 .164 7102 .104 -.019 124
.030 374 .010 A1 .003 .035 192 182 a2
p-value (N) (167) .001 (167) | .002 (161) | .032 (161) (167) .004 (161) (167) (167) (167) (166) (166) (167) .810 (167) (166)
Run
Score correlation -184 -.222 -.265 -.161 -129 -.242 -.235 -.096 -.266 -173 -127 -.125 .019 -.145
.009 .069 .001 176 .000 .015 .073 .078 .041
p-vaiue (N) (200) .002 (200) | .000 (194) | .025(194) (200) .001 (194) (200) (200) (200) (199) (199 (200) .790 (200) (199)
gl‘:;;p correlation -143 -.089 -.135 =131 -.106 -.191 -.090 -119 -.168 -214 -.110 -.092 -124 -.140
.069 .181 .257 133 .033 .006 .164 242 .077
p-vaiue (N) (162) .262 (162) | .093 (157) | .102 (157) (162) .017 (157) (162) (162) (162) (161) (161) (162) 115 (162) (161)
gg#g correlation -.188 -.099 -.250 -.062 -.107 =121 =172 -.096 =191 -215 -.136 -.103 -122 =172
.008 .130 .015 176 .007 .002 .054 145 .015
p-vaiue (N) (201) 161 (201) | .000 (195 | .389 (195) (201) .093 (195) (201) (201) (201) (200) (200) 201 .085 (201) (200)
BUSh' correlation -199 -119 -.205 .029 -.093 -.089 -.225 -116 =119 -.188 -.073 -.053 -.044 -110
P
R g .011 .239 .004 142 .130 017 .354 .502 .165
eps p-vaiue (N) (162) 133 (162) | .010 (157) | .714 (157) (162) .270 (157) (162) (162) (162) (161) (161) (162) .582 (162) (161)
EgSh' correlation -.200 -124 -.261 -.005 =121 -.135 -.223 -114 -110 =172 -.096 -.078 -.018 -.128
Score .004 .088 .001 .108 .121 015 176 272 .803 072
p-vaiue (N) (201) .080 (201) | .000 (195 | .949 (195) (20) .060 (195) (201 (201) (201) (200) (200) 201 (201) (200)
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Table S-5. MALES in FL: Individual Events and Associated Task Groups with Height, Weight and Fitness Variables
FIGHTING Over U
Bucket Sandbag | POSITION | Balance High MOUAT Skedco Sandbag | COMBAT Vehicle Casualty Casualty EVACUATION
Fill Stack TASK Beam Wall TASK Tire Flip Pull Toss TASK Door Extraction Drag TASK
Weight correlation -.096 -178 -.201 .075 -.035 .024 =151 -.328 -124 -.279 =173 -.046 -.233 -.261
008 279 | .606 724 027 000 068 o011 497 001 000
p-value (N) (;5;3) (219 003213 | 5y (219 @11 (215) @17 (219 0007214 (219 (219 (219 (216)
Height correlation -.081 -.169 -.118 =175 -.169 =272 -.095 =311 -.219 -.235 -.029 -.046 -.285 -.218
233 012 o011 012 000 166 000 001 673 498 000 001
p-value (N) | r1g 19 | BSCIY niy | er9 | ) (215) @217) ety | POTCAL oy 219 219 216)
BMI correlation -.057 -.098 -152 182 .063 185 -105 -.187 -.004 -170 -174 -.016 -.104 -.167
398 146 008 | .354 007 124 006 949 011 812 125 014
p-value (N) | 51 19 | 27| 21 | 219 211 (215) @17 219 | P C9 ) (215 219 219 (216)
Total
APFT correlation -.083 -.077 -.070 -.150 -.026 -.169 =223 -.028 =147 =47 -.017 -.071 =174 -197
306 341 064 | 743 037 006 732 067 837 376 030 014
pvalie M) | (156 as | 3209 sy | ase | s | sy | (59 asg | 00| sy (156) (156) (159)
?il::e correlation 135 180 154 .230 239 .320 269 129 262 259 .090 158 113 243
086 021 004 | 002 000 001 102 001 255 044 153 002
R-valusit) (163) (163) 052(160) | 159 (163) (159 (160) (167) (163) Q0T 100 (167) (163) (163) (161)
Run
Score correlation -.233 -.234 -.250 -.209 -.215 -.282 =275 -.159 -.228 -.249 -.087 -123 -.139 -.235
001 001 004 | 002 000 1000 026 001 232 085 052 001
p-value (N) (196) (196) 000(192) L (199 (196) (190) (192) (194) (196) 001180 (192) (196) (196) (193
:g;;p correlation .004 -171 -.039 -.202 -.030 -.257 -.148 -.091 -.153 -.198 -.018 -.070 -.106 -131
958 032 012 | 711 001 066 260 055 826 383 186 701
p-value N) | (15 (159 | 1IN sy | sy | (159 (155) (156) sy | 013090 ) 1sp (158) (158) (157)
:::t;":g correlation -.059 -.205 =111 -153 -.063 -.228 -170 -.048 -114 -178 -011 .022 -.035 -.067
412 004 034 | 383 002 018 501 111 878 755 629 352
pvalie V) | (197 asn | 249N ey | aen | cen | ey | (199 aon | 04192 (193 (197) (197) (199
EUSh' correlation =221 -.236 -.270 -107 -.031 -.163 -.328 -.169 =195 -.299 -.100 157 -172 -152
p
Reps 003 187 | 700 043 000 035 014 211 049 031 058
pvalue(h) (fgg) (158 | 1IN sy | (159 | (159 (155) (156) sy | 00019 | 57 (158) (158) (157)
E:Sh- correlation -.203 -.205 -.231 -.106 -.032 -.159 -.260 =113 -.146 -.244 -.069 168 -.024 -.054
Seore | o 004 004 742 | 651 028 000 715 040 342 078 736 457
pvalue (N) | (197 aon LTI o | qop | 199 | (193 | (199 aon | T2 ) (193 (197 (197 (199)
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Table S-6. MALES in FL After 6.2 Mile Road March: Individual Events and Associated TASK Groups with Weight, Height, &Fitness Variables
FIGHTING Over A
Bucket Sandbag | POSITION Balance High MOUAT Skedco | Sandbag COMBAT ] Vehicle Casualty Casualty | evacuaTion
Fill Stack TASK Beam Wall TASK Tire Flip Pull Toss TASK Door Extraction Drag TASK
Weight | . qrelation -.106 -.193 -.194 115 -.077 .040 017 -.220 012 -.100 .030 -.007 -.166 -102
729 006 703 270 808 002 860 673 926 017 748
p-value (N) | 505 og) | 99602 opy | ooy | 57092 ) 0m | (209 og) | 19300 | oy 208 208 (204)
Height correlation -.162 -.261 -.242 -.079 -.269 -.209 -.118 -.220 -.087 -193 -.080 .050 =117 -.123
020 000 266 000 092 002 216 256 479 095 080
p-value (N) | »pp 08 | P12 20p | 208 | 9CC2 | 208 | 209 06 | 69 | 20y (208 (208 (204)
BMI correlation -.019 -.060 -.069 A3 .063 163 .089 -110 057 .005 .081 -.038 - 113 -.039
783 396 014 368 203 118 417 251 503 108 578
pvalue N) | nog) o) | 330202 | oop 206) | 021202 & (204 (205) o5y | 93809 | (04 (205) (205) (204)
Total
APFT correlation -.096 -.052 -.058 -.204 017 =110 -.053 -.018 -.012 -.026 -.036 041 =227 -.159
239 529 013 833 517 825 881 666 616 005 053
p-value (N) | 459 sy | 0D a9 | gsn | 2] gsy | sy asny | 42049 149 (150) (150) (149
'F;il:r:‘e correlation 184 242 224 220 129 292 227 207 179 245 188 -.008 .071 170
021 002 006 108 004 009 025 019 916 379 035
p-value N) | 157 5y | 5 15y | (sp | 000 usn | asn asn | 902019 | (155 (156) (156) (155
gg:re correlation -.283 -.234 -.283 -.239 -.161 -.320 -.238 -.170 -.159 -.233 -.204 -.007 =107 -.202
000 001 001 027 001 020 030 005 928 145 006
p-value (N) | 1gg) (189 | 908D gy | (189 | 9P qsn | (188 (189 | 11890 | (185 (187) (187) (186)
gg:;p correlation -.092 -.149 -.128 -.084 -.072 -.098 -.070 .061 .004 -.001 -.054 .040 -.087 -.060
259 067 302 379 390 455 961 509 625 284 464
pvalue N) | 453 RESEE IREENCELN et (153 | 22050 L 4153 (153 RECEE B LN WED) (152) (152) (151)
:::;Lr’g corelation | -182 | -132 -169 003 | -107 | -133 084 | .003 -.009 005 -100 1050 110 -100
012 o7 207 742 249 203 899 774 792 732 774
p-value (N) | 19 (189 | 9?1189 | 4g5 (189 | 9720189 | (188 (189 sy | %7180 ) 4 (188) (188) (187)
EUSh' correlation =151 =172 -.154 016 -.155 -.076 -.051 .031 -.075 -.003 -.075 164 -.108 -.074
p

REBS 062 033 845 056 530 705 357 361 043 186 369
B p-value (N) | 453 153 | P9IV sy | sy | PV sy | sy RECIE AN T (152) (152) (151)
Z"‘)Sh' corelation | -145 | -152 -156 .004 | -149 | -090 -114 | 071 -.047 022 -103 1059 -.072 -.092
Score 047 037 961 041 120 330 518 159 424 324 208
p-value (N) | g9 (189 | 933018 gy | (189 | 248D (188 | (189 18y | 7588 17 (188) (188) (187)
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Table S-7. DAY 1, Soldier'sin ACU Performed Each Task Separately in Random Order: Correlation of Field Events with Eachother

[FightPosT MOUT- SandbagT aT| Vehkle [CasualyE] Casually | CasualtyEval
Bucket Stack ASK Beam | HghWall | TASK | TireFip | Skedco (33 ASK Door xtract Drag cTASK
Bucket Pearsonr 1
Sig. (2-tailed)
N
Stack Pearsonr
Sig. (2-tailed)
N
[AghtPosT Fearsonr | 82 7
ASK g 2taled) | 000
N 241 241
Beam Pearsonr 7 ) ; .043] 1
Sig. (2-tailed) 999 186 507
N 246 244 239 261
HighWall Pearsont 316]  .509 487|070 1
Sig. (2-talled) .000|  .000 .000| 264
N 244 242 237| 259|259
[MOUT- Fearsont 186|  .359 37 1
TASK g (2-tailed) 003 000 .000
N 246 244 239 261 261
TireFlip _ Pearsonr 317] 553 435 077| .408| 298 1
Sig. (2-tailed) .000| .000 .000] 221 000 .o00
N 242 240 235| 254|252 254| 258
[Skedco  Pearsonr 298] .552 .469] .079] .422| 290 .611 1
Sig. (2-tailed) .000| .00 000 208] 000 000 .000
N 241 239 234 254|252 254| 257 257
Sandbag Pearsonr 247 515 440] 005 .382 287  .555] .580 1
Toss Sig. (2-tailed) .000| .000 000 136 000 .ooo| .000|] .000
N 238 236 231 250| 248 250 251 251
Combat _ Pearsont 347| .697|  .598| 089 .55 386 .7 887 1
TASK  sg (2talety | .000] 000 000 .154] .00 000 .0oo| .000
N 245 243 238] 258] 25 258 s8] 257 53| 262
Vehicle  Pearsonr 153|218 63| 052| .222|  .172| .a48| .285| .372| 308 1
Dook Sig. (2-ailed) 018]  .001 012 .408] .000] .oos| .ooo| .ooo| .ooo| 000
N 241 240 235 253 251 253| 251 250 245 254| 257
Casualty Pearsonr 72| 298 264] -051| .276| 098] .267| .390| .257| .388| -.042 1
Exract  Sig. (2-tailed) .008]  .000 o000 422 000 123 000 .0oo| .0c0| .000| .508
N 240 239 234| 252 250 252| 250 249 244 253 256 256
Casualty Pearsonr 343 511 .497|] 039 .5 313 .474| .517| .415| .604| .182] 359 1
Drag g (2taled) | .000| .000] .000] 538 .00 o00| .ooo| .ooo| .oco] .ooo| .004] 000
N 239 238 233 251 24 251 249 248 245|  252| 255 254
CasualtyE Pearsonr 331|545 499|035 528 314 .551| .581| .486| .656| .316| .509| 1
vac Sig. (2-talled) .000| .000 .000| .585| .00 .000] .0oo] .ooo| .oool 000 .000| .000
TASK 240 239 234 252 %zl 252 250 249 244 253 256 255 256,
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Table S-8. DAY 1, Soldiers In ACU Performed Each Task in Order through Course: Correlation of Field Events with Each Other

o S - Bandbag | combat | Venicle [Casualy | Casualy | Casualty |
Bucket | Stack | TASK | Beam |HighWall| TASK | TireFlip |Skedco| Toss TASK Door | Extract Drag | EvacTASK
Bucket Pearson r 1
Sig. (2-tailed)
N 265
Stack Pearson r 448 1
Sig. (2-tailed) | .000
N 265 265
FightPos Pearsonr .812| .800 1
TASK  sig. (2-tailed) | 000 .000
N 258| 258 258
Beam  Pearsont 238| 179|061 1
Sig. (2-tailed) | .000| .004 329
N 258 258 258| 258
HighWall Pearson r 189 .441 311 093 1
Sig. (2-tailed) | .002| 000 000| 138
N 265 265 258| 258 265
MOUT- _ Pearsonr 333| 358  218| . 491 1
TASK  gig. (2-taied) | .000| 000 o000l 000 .000
N 258 258 268]  258| 258 258
(TreFlp _ Pearsonr 354|621 547| 319] 329 405 1
Sig. (2-tailed) | .000] 000 ©000| .000| 000 .000
N 263 263 256| 256 263 256| 263
Skedco  Pearsonr 292| .877 590 .128 394 .307 635 1
sig. (2+tailed) | .000| 000| o000| 041 000 .000| .000
N 263| 263 256| 256 263 256| 263| 263
Sandbag Pearson r 310| .652|  526| 299 388| .423| .580| 614 1
Toss  gig (2tailed)| .000|] .000] ©00] o000| 000 .0ool .ooo| .coo
N 261| 261 264| 254| 261 254| 260| 260| 261
Combat Pearsonr 380 T 659| 254 426 .428| .806| .892 780 1
TASK  sig. (2-tailed) | .000| 000 ooo| o0oo| oo0o] .ooo| .000f 00| 000
N 264| 264| 257| 257| 264| 257| 262] 262| 260 264
Vehicle  PearsonT 048] .130] 111| 006| 086 008| .132| 098] 019 030 1
Door Sig. (2-tailed) | .433| .034 o075 918 .1e2| 892 032 115 764 626
N 264| 264 257 257 264 257| 262| 262| 260 264| 264
Casually Pearsonr 203| 273 250| 320 .162| 352 .318| 276| 308| 325| 059 1
Bxtract gy (2-tailed) | .001] 000 ooo| ooo| o008 .0oo| .000] 000 000| .000| 341
N 264| 264 257 257 264 257 262| 262| 260| 263 263| 264
Casually Pearsonr 337| 519| 479 161| 303| 271| .468| .653| 464| .636| 135 .108 1
Drag Sig. (2-tailed) | .000| .000 ooo| o010 ooof .ooof .000] o000 ooof .000| 029 081
N 263 263 256] 256 263 256| 261| 261 260| 262| 262| 262
Casualty Pearsonr .345| .543 5121 174 296 269 .497| 615 446 586 577 379 1
f‘:s"K Sig. (2-tailed) | .000] 000 ©000| 005 000 000 .000] ©000] 000 .000| ©000| .000
N 264| 264 257 257 264 257| 262| 262| 260] 264| 264| 263 264
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Table S-9. DAY 2, Soldiers In Fighting Load (FL) Performed Each Task in Order through Course: Correlation of Feld Events with Each Other

MOUT-

FightPos Sandbag | Combat | Vehicle | Casualty | Casualty | Casualty
Bucket | Stack | TASK | Beam |HighWalll TASK | TireFlip | Skedco| Toss TASK Door | Extract Drag EvacTASK
Bucket Pearson r 1
Sig. (2-tailed)
N 259
Stack Pearson r 524 1
Sig. (2-tailed) | 000
N 250| 259
FightPos Pearsonr 796 911 1
TASK 5. (2-tailed) | 000 000
N 253 253 253
Beam Pearson r 396 .508 455 1
Sig. (2-tailed) | .000| .000 ,000
N 252| 252 252| 252
HighWal Pearson r 315 577 536 212 1
Sig. (2-tailed) | .000| .000 000 001
N 255| 255 249| 248 255
MOUT- _ Pearson r 436 .116_' .634] 695 .745 1
TASK g, (2-tailed) | .000| 000 000 .000| .000!
N 251| 251 251 250 247 251
TreFlp  Pearson 370| 595  .597| 251| 76| 441 1
Sig. (2-tailed) | .000| .000 000 oo0o| .000| .000
N 251| 251 245| 244] 250 245| 251
Skedco  Pearsonr 421 .716| .678| 311 519 .610] 615 1
Sig. (2-tailed) | 000|000 ooo| ooo|l ooo|] .ooof 000
N 253 253 247 246 252| 245 251 253
SandbagT Pearson r 327 7 .630| 381 464 506 .492| .550 1
o3 Sig. (2-tailed) | .000| 000 o000 ooo| o0o0o|] .0o0f .0o00f .000
N 258|258 252| 251 255 250| 251| 253 258
Combat Pearson r 469] .756] .726] 360| 568 .553] .824| .855| 793 1
TASK  gqg.(2talle)| .000| 000] .000] .ooco| .0o0| .0oof .0O0| .©o0| 000
N 254| 254 248 247| 250| 248| 248] 248] 253] 254
VenicleDo Pearson r 269| 266 305 155| 266 196 .311| .321 225 357 1
i Sig. (2-tailed) | .000| .000 ooo| 015] o000 002 .000f o000| 000 .000
N 255 255 249 248] 251 247| 247| 249 254 253 255
CasualyE Pearson r 138| 354 302 162| 256| 282 .090| .220| 354 257 072 1
xtract  gg (2-tailed)| .026] 000 o000 o10] oo0o| .oo0of .154] .o00| 00O 000| 253
N 259| 259 253| 252 255 251 251 253 258 254 255 259
CasualtyD Pearson r 375 .660 616| 281| .470| .571| .358| .630| .466|  .533| 126| .248 1
e Sig. (2-tailed) | .000| .000 ooo| .oool o000l ooo] ooof ooo] ooo| .000] .044] 000
N 258| 258 252 251 254| 250 250| 252 257 253| 254 258] 258
Casualty Pearson r a62| 09| .684| 349| 589 629 .443] .679] 540| .640] 534| .436| 832 1
3’;( sig.(>-taley| 0oof 000] 000 .0oo| .0oof ooo|] .coo| ooo| ooof 000 .000] .ooo| 000
N 256| 256 250| 249| 252 248| 248| 250 255 254| 255 256|255 256
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Table S-10. DAY 3, Soldiers In FL Performed Each Task in Order through Course After 6.2 Road March: Correlation of Field Events with Each

Other
FightPos MOUT- Sandbag |Combat | Vehicle | Casualty | Casuakty | Casualty
Bucket | Stack| TASK | Beam | HighWall | TASK |TireFiip [Skedco| Toss TASK Door | Extract Drag | EvacTASK
Bucket Pearsonr 1
Sig. (2-tailed)
N 239
Stack Pearson r 656 1
Sig. (2-tailed) .000
N 239| 239
|FightPos Pearsonrt .90¢ 1
TASK g (2-taied) | .000| 000
N 235( 235 235
Beam Pearsonr 475 549 494 1
Sig. (2-tailed) | .000| .000 000
N 235| 235 235 238
HighWal  Pearson r 477| 608 596| 263 1
Sig. (2-tailed) | .000| .000 000 .000
N 235| 235 231| 234 239
[MOUT-  Pearsonr .596| .764 .708| .796 713 1
TASK g (2-taied) | .000| 000 000| .000f 000
N 233| 233 233| 233 230 233
TireFlp  Pearson r 368| .601 533| 405 .592| 608 1
Sig. (2-tailed) | .000| .000 000| .000 000( 000
N 232| 232 229| 232 234| 229| 235
[Skedco  Pearsonr 456| 525 527 441 367| .565| .465 1
Sig. (2-tailed) | .000| 000 000| .000 .000| .000| .000
N 234| 234 230] 230 233|  229| 232| 234
Sandbag Pearsonr 394 479 A77| 313 526 590 .576| .396 1
Toss Sig. (2-tailed) .000| .000 000| .000 .000f .000| .000| .000
N 237| 237 233| 233 234 231| 231| 233 237
Combat Pearsonr 533 72 690 538 .599] .750| 835 . 1. 1
TASK  gig (2-taied) | .000| 000 0oo| .0oof .0ooof .000f 000 .000] 000
N 235| 235 231 231 232| 231| 230] 231] 233] 235
Vehicle  Pearson r 290| 326 335|209 363 348] 479 297 807] 326 1
Door Sig. (2-tailed) | .000| .000 000 .001 000 .000| .000| .000f ©00| .000
N 237| 237 233| 233 233  231| 230] 232 235 235 237
Casualty Pearsonr 161| 286 247| 174 181 246] 174 251 186 271 039 1
Bxtract g (2-tailed) | .013[ 000 000| .008 006| 000 008 .000] 004 .000| .556
N 236| 236 232| 232 233|  231| 230| 232 234 233 234 236
Casualty Pearsonr 384 481 A467| 378 407| .494| 519| .635| 398| .593] .200] 200 1
Drag Sig. (2-tailed) | .000| .000 .000| .000 000 .000] ©000| .000f .000| 000 .002| .002
N 235| 235 231| 231 232| 230 229| 231 233 232| 233 235 235
Casualty Pearsonr 451| 687 619 455 542 659 .642| .663[ .590] .723] .540] 465 731 1
E“"‘;’K Sig. (2-tailed) | .000| .000 o000| .00l .000] 000 .000| .000] 000 .90@') 000[ 000|000
236| 236 232| 232 233 231| 230| 232 234 235 236 234 233 236
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Table S-11. 6.2 Mile Road March Time Correlated with Height, Weight, and APFT Variables
Weight | Height BMI APFT APFT 2 Mile | 2 Mile Run| 2 Mile Run | Push Up | Push-Up Push-Up SitUp Sit-Up Sit-Up
Self- |Recalculated| Run Time| Score Score Reps Score Score Reps Score Score
Reported Self- Recalculated | Combining Self- Recalculated | Combining Self- Recalculated| Combining
Reported Self Report +| Reported Self Report +| Reported Self Report +
Recalculated Recalculated Recalculated
Road March Pearsonr -257 -.321 -.101 -.106 -114 405 -101 -.100 -.345 -061 -.070 -.213 -.220 -.165
Time: Sig. (2-tailed) .000 .000 114 151 A31 .000 A73 137 .000 415 296 .004 .003 .014
ALL N 246 246 246 184 178 187 185 222 182 180 223 181 179 223
Table S-12. 6.2 Mile Road March Time Correlated with Task and Associated Individual Events (Day 3, after Road March)
Fighting Casualty
Bucket |Sandbag |Position| Balance | Over High | MOUT Skedco | Sandbag |Combatives| Vehicle Casualty | Casualty | Evacuation
Fill Stack Task Beam Wall Task Tire Flip Pull Toss Task Door Extraction Drag Task
Road March Pearsonr .351 .467 467 .268 256 347 .389 263 266 388 .208 .091 241 .304
Time: Sig. (2-tailed) .000 .000| .000 .000 .000 .000 .000 .000 .000 .000] 001 169 .000 .000
ALL N 232 232 228 228 228 226 225 227 230 228 230 230 229 229
Road March Pearsonr 182 352 310 140 088 A74 284 118 73 231 .078 .056 181 184
Time: Sig. (2-tailed) .010 .000| AOOOI .050 217 .015 .000 .096 .014 .001 276 435 .010 .009
MALES N 200 200I 196 196 200| 196 198 199 200 198] 198 200 200 198
Road March Pearsonr .260 .082 218 -.013 -017 -137 -.006 -011 338 -097 .390 -.338 -.300 -.302
Time: Sig. (2-tailed) .150 656 23 944 .930 470 .978 955 .068 611 027 .068 114 .098
FEMALES N 32 32 32 32 28 30 27 28 30 30' 32 30 29 31
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