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What GAO Found 
The Department of Defense (DOD) has undertaken department-wide efforts to 
refine, reduce, and replace the use of animals for trauma training, in accordance 
with DOD policy, but cannot fully demonstrate the extent to which DOD has 
made progress in minimizing animal use. DOD has, for example, developed an 
incremental approach to limit the use of animals in trauma training curricula and 
coordinated among DOD entities and industry partners to develop training 
alternatives (e.g., mannequins). DOD officials told GAO that it is difficult to 
establish measurable objectives because they cannot predict how effective 
alternatives will be in the future. However, DOD does not have performance 
measures upon which to rely when assessing DOD’s progress in reducing its use 
of animals. This lack of predictability does not preclude DOD from defining 
measurable objectives and then developing and using performance measures to 
monitor and evaluate its efforts. By developing specific and measurable 
objectives and performance measures for monitoring progress, DOD could 
provide greater assurance that it could assess progress in increasing its use of 
alternatives to live animals during trauma training. 

DOD has inconsistently applied guidance for reviewing and approving trauma 
training protocols (see fig.). 

DOD Review Process for Animal Use Protocols for Trauma Training 

That is, DOD component oversight offices have taken actions that they indicated 
are not needed (such as conducting certain literature searches) or implemented 
steps that may not be applicable to trauma training (such as obtaining statistician 
signatures). GAO found that the component oversight offices have done so 
because DOD had not clarified which provisions in its guidance specifically apply 
to animal use protocols for trauma training or what elements should be included 
in trauma training protocol documentation, as distinguished from protocol 
documentation for other contexts. By clarifying which guidance and data 
elements apply to animal use protocols for trauma training, DOD will be better 
positioned to ensure it is consistently applying its animal use policies for trauma 
training, such as considering alternatives to the use of animals whenever 
possible.

View GAO-22-103992. For more information, 
contact Cary B. Russell at (202) 512-5431 or 
russellc@gao.gov. 

Why GAO Did This Study 
DOD uses live animals, in addition to 
alternatives such as training videos, 
mannequins and cadavers, for trauma 
training–that is, training for military 
personnel to treat acute battlefield 
injuries. However, the use of animals in 
medical education has faced long-
standing scrutiny due to a continuing 
focus on animal welfare and continued 
improvement in other training methods. 
Various laws have addressed how 
animals can be used in government 
testing, research, and training 
programs and have sought to reduce 
this use where possible. DOD has, 
among other things, established a two-
level review process for documents 
justifying animal use for trauma 
training, called “protocols”. 

GAO was asked to review DOD's use 
of animals for trauma training. GAO 
evaluated the extent to which DOD has 
(1) made progress in its efforts to 
refine, reduce, and replace the use of 
animals for trauma training and (2) 
consistently applied guidance for 
reviewing and approving animal use 
protocols for trauma training. GAO 
analyzed DOD guidance and reviewed 
21 fiscal year 2018–2020 animal use 
protocols for trauma training from the 
DOD component oversight offices 
included in GAO’s review. 

What GAO Recommends 
GAO makes three recommendations 
including that DOD develop 
measurable objectives, develop and 
use performance measures, and clarify 
guidance pertaining to DOD efforts to 
refine, reduce, and replace the use of 
animals in trauma training. In written 
comments, DOD concurred with all 
three of the recommendations. 
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441 G St. N.W.
Washington, DC 20548

Letter 

May 3, 2022 

Congressional Requesters 

In order to minimize loss of life and disability resulting from combat 
injuries, the Department of Defense (DOD) provides military personnel 
with “trauma training”—intended to prepare them to treat acute battlefield 
wounds and injuries. Military personnel must be able to quickly perform 
life-saving procedures in battlefield environments and care for the 
wounded from the initial point of injury until evacuation. According to the 
U.S. Army Medical Research and Development Command, since mid-
World War II, nearly 50 percent of combat deaths have been due to 
hemorrhage (i.e., blood loss). Of those, about half could have been saved 
if timely, appropriate care had been available. The difficulty in treating 
battlefield casualties is exacerbated by the long evacuation times often 
found in military operations. This requires military first responders, 
including combat medics, to stabilize patients for extended periods and 
distinguishes military from civilian trauma care. Because approximately 
86 percent of all battlefield deaths occur within the first 30 minutes after 
wounding, the ability to rapidly locate, diagnose, and render appropriate 
initial treatments is vital to reversing the historical outcomes of battlefield 
injuries.1

DOD uses live animals and alternatives, such as training videos, 
mannequins and cadavers, among others, for trauma training. However, 
use of animals in medical education has faced long-standing scrutiny due 
to a continuing focus on animal welfare and continued improvement in 
other training methods. Statutes have addressed how animals can be 
used in government testing, research, and training programs and have 

                                                                                                                      
1A 2012 study published by the U.S. Army Institute of Surgical Research found that nearly 
a quarter of the 4,596 combat deaths in Iraq and Afghanistan from 2001 through 2011 
were “potentially survivable” and that nearly 90 percent of deaths occurred before the 
injured reached a medical facility. According to the study, with better medical care and 
equipment, nearly one in every four troops who died of their wounds in the Afghanistan 
and Iraq wars could have been saved, according to the study. See Brian J. Eastridge et 
al., “Death on the Battlefield (2001–2011): Implications for the Future of Combat Casualty 
Care,” The Journal of Trauma and Acute Care Surgery, vol. 73, no. 6, supp. 5 (December 
2012): pp. S431-S437. 
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sought to reduce animal use where possible.2 For example, the National 
Defense Authorization Act for Fiscal Year 2013 required DOD to submit a 
report that outlined a strategy, including a detailed timeline, to refine and, 
when appropriate, transition to human-based training methods for trauma 
training.3 In 2018, a statute required the Secretary of Defense to use 
medical simulation technology, to the maximum extent practicable, before 
using live tissue, including live animals for training DOD medical 
professionals and combat medics, except where live tissue training is 
determined necessary by the medical chain of command.4

You asked us to review DOD’s practices and oversight regarding the use 
of animals in trauma training. In this report, we evaluate the extent to 
which (1) DOD has made progress in its efforts to refine, reduce, and 
replace the use of animals for trauma training and (2) DOD has 
consistently applied guidance for reviewing and approving animal use 
protocols for trauma training. We include a list of our prior work examining 
DOD’s efforts to reduce or replace animal use on the Related GAO 
Products section of this report page at the end of this report. 

To address our first objective, we evaluated DOD efforts to monitor its 
progress in refining, reducing, and replacing the use of animals for trauma 

                                                                                                                      
2The Animal Welfare Act of 1966, for example, contains a congressional statement of 
policy that the regulation of animals and activities was, among other things, to ensure that 
animals intended for use in research facilities are provided humane care and treatment. 
Pub. L. No. 89-544, § 1 (1966) (act codified, as amended, at 7 U.S.C. §§ 2131-2159). The 
act defines animals as dogs, cats, nonhuman primates, guinea pigs, hamsters, rabbits, 
and other warm-blooded animals, with certain exceptions, which the Secretary of 
Agriculture may determine are being used, or are intended for use, for research, testing, 
experimentation, or exhibition purposes. Horses not used for research purposes and other 
farm animals used or intended for use as food or fiber are among those not covered by 
the act. 7 U.S.C. § 2132(g). 

The act and its implementing regulations require, for example, that all research institutions 
report annually to the U.S. Department of Agriculture’s Animal and Plant Health Inspection 
Service (APHIS) on any use of live animals covered by the act that may or may not 
involve painful procedures. 7 U.S.C. §§ 2144, 2143(a)(7)(A); 9 C.F.R. § 2.36 (2021). The 
Administrator of APHIS, under the Under Secretary for Marketing and Regulatory 
Programs, exercises the functions of the Secretary of Agriculture related to animal and 
plant health inspection, including under the Animal Welfare Act. 7 C.F.R. §§ 2.22(a)(2)(vi), 
2.80(a)(6) (2021). 

3National Defense Authorization Act for Fiscal Year 2013, Pub. L. No. 112-239, § 736(a) 
(2013). 

4John S. McCain National Defense Authorization Act for Fiscal Year 2019, Pub. L. No. 
115-232, § 718(a) (2018). 
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training by comparing the department’s efforts with DOD guidance and 
federal standards for internal control characteristics pertaining to defining 
objectives, the use of quality information, and the establishment and 
operation of monitoring activities.5 We also reviewed DOD documentation 
pertaining to efforts to research, develop, consider, and use alternatives 
in place of animals for trauma training. For example, we collected 
documentation and interviewed officials on 

· efforts to develop alternatives to animals for research, development, 
test, and evaluation (RDT&E) and training, including trauma training; 

· trauma training curricula for military first responders, including combat 
medics; and, 

· the extent to which DOD had efforts underway to demonstrate that it 
had considered and used alternatives to refine, reduce, and replace 
the use of animals for trauma training. 

To address our second objective, we reviewed DOD’s instruction and 
other guidance governing animal use protocols for trauma training.6 We 
also reviewed the two-level protocol review process used by Institutional 
Animal Care and Use Committees (IACUCs) and DOD component 
oversight offices to approve trauma training protocols, as well as the final 
layer of oversight provided by Office of the Under Secretary of Defense 
for Research and Engineering (OUSD(R&E)) in overseeing components’

                                                                                                                      
5See DOD Instruction 3216.01, Use of Animals in DOD Conducted and Supported 
Research and Training (March 20, 2019). In this instruction, DOD states (1) it is DOD 
policy that alternatives to animal use will be considered and used whenever possible to 
attain the objectives of DOD-sponsored research, development, testing, and evaluation 
(RDT&E) or training if such methods produce scientifically or educationally valid or 
equivalent results; (2) it is DOD policy that procedures will cause the least pain or distress 
to the minimum number of animals and be consistent with the scientific or training needs; 
and (3) that alternatives to animal use are characterized by refinement, reduction, and 
replacement. For purposes of this report, we use “DOD-sponsored” to refer to RDT&E or 
training conducted by DOD entities or non-DOD entities with a contractual or other 
relationship with DOD for that RDT&E or training. GAO, Standards for Internal Control in 
the Federal Government, GAO-14-704G (Washington, D.C.: September 2014).

6DOD Instruction 3216.01; Director, Human Performance, Training, and BioSystems 
Directorate Memorandum, Formats for Animal Use Protocol Submissions (July 20, 2017); 
Army Regulation 40-33, Secretary of the Navy Instruction 3900.38C, Air Force Manual 40-
401, Defense Advanced Research Projects Agency Instruction 18, Uniformed Services 
University of Health Sciences Instruction 3203, The Care and Use of Laboratory Animals 
in DOD Programs (Feb. 16, 2005). For the purposes of this report, we will refer to this last 
guidance document as Army Regulation 40-33. 

https://www.gao.gov/products/GAO-14-704G
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implementation and execution of DOD guidance.7 Under DOD Instruction 
3216.01, lead researchers (called principal investigators) from DOD 
institutions will submit all proposed RDT&E and training (including trauma 
training) to the DOD institution’s IACUC using the DOD Standard Animal 
Use Protocol Format (Standard Format) or in a pre-approved alternative 
format with comparable detail.8 After DOD IACUC approval, the 
component oversight office must conduct an administrative review of 
certain RDT&E involving animals, including for all training using animals 
to teach human medical or surgical care. Principal investigators from non-
DOD institutions submit documentation to DOD component oversight 
offices with all pertinent information and level of detail regarding animal 
care contained in the Standard Format, although they are not required to 
use the Standard Format itself. See appendix II for the DOD Standard 
Animal Use Protocol Format. 

We compared DOD’s instruction and Army Regulation 40-33 with the 
OUSD(R&E) and the DOD component oversight office review process. 
We conducted interviews about this process with officials from the 
OUSD(R&E) and the following DOD component oversight offices: the 
Army’s Animal Care and Use Review Office, the Navy’s Bureau of 
Medicine and Surgery, the Air Force’s Medical Readiness Agency, and 
the U.S. Army’s Special Operations Command.9 Further, we compared 
the guidance and our interviews with those component oversight offices’ 
evaluation of 21 fiscal year 2018–2020 animal use protocols for trauma 
training that we selected for our review––protocols from each of these 

                                                                                                                      
7Specifically, OUSD(R&E) officials told us that, although OUSD(R&E) does not review 
specific proposals for trauma training, it provides direction to the component oversight 
offices on appropriate implementation of DOD Instruction 3216.01, federal regulations, 
and guidelines and is available to advise and assist when components have questions on 
particular matters. 

8The DOD Standard Animal Use Protocol Format (Standard Format) is designed to be 
used as a “fill-in-the-blank” type of document. Within this format, principal investigators 
provide specific information on their proposed use of animals such as the species and 
number of animals, surgical procedures, and alleviation of pain and distress. For the 
purposes of this report, the DOD Standard Animal Use Protocol Format will be referred to 
as the Standard Format. 

9We selected these component oversight offices because their components conduct 
trauma training using animals. For the purposes of this report, the U.S. Army’s Special 
Operations Command officials will be referred to as U.S. Special Operations Command 
(USSOCOM) officials. U.S Army Special Operations Command serves as the executive 
agent for USSOCOM to facilitate development, coordination, and implementation of the 
Joint Special Operations Medical Training Center. 
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offices and that remain current.10 Finally, we compared the guidance, our 
interviews, and the component oversight offices’ implementation of the 21 
animal use protocols with Standards for Internal Control in the Federal 
Government principles that call for federal program managers to obtain 
relevant data from reliable internal and external sources in a timely 
manner based on the identified information requirements and that 
relevant data have a logical connection with, or bearing upon, the 
identified information requirements.11 See appendix I for a more complete 
explanation of our objectives, scope, and methodology, including a 
discussion of how we selected the protocols that we reviewed, and the 
DOD and non-DOD organizations that we contacted. 

We conducted this performance audit from December 2019 to May 2022 
in accordance with generally accepted government auditing standards. 
Those standards require that we plan and perform the audit to obtain 
sufficient, appropriate evidence to provide a reasonable basis for our 
findings and conclusions based on our audit objectives. We believe that 
the evidence obtained provides a reasonable basis for our findings and 
conclusions based on our audit objectives. 

Background 

Trauma Training Involving Animal Use at DOD 

Tactical Combat Casualty Care, or trauma training, reflects the realities of 
combat casualty care such as the nature of the injuries (e.g., penetrating 
vs. blunt trauma) and the conditions of practice on the battlefield (e.g., 
enemies, austerity, and inclement weather). Combat trauma differs from 
civilian trauma. For instance, blunt trauma predominates in civilian 
casualties, whereas most combat wounds are caused by penetration. 
Physicians and non-physicians without a medical background or 
experience participate in trauma training to gain proficiency to provide 

                                                                                                                      
10We selected 21 of the 40 current fiscal year 2018–2020 animal use protocols for trauma 
training: five from the Army, five from the Navy, six from the Air Force, and five from U.S. 
Special Operations Command (USSOCOM). We selected the protocols to represent each 
DOD component and because they constituted the most current ones as identified by 
DOD, considering that we began our audit work in fiscal year 2020 and that protocols 
remain active for 3 years. 

11GAO, Standards for Internal Control in the Federal Government, GAO-14-704G 
(Washington, D.C.: September 2014). 

https://www.gao.gov/products/GAO-14-704G
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lifesaving treatment under adverse and less-than-optimal conditions.12 For 
example, these personnel must demonstrate proficiency in controlling 
major blood loss caused by wound to a major vein or artery. 

Trauma training at DOD involves the use of live animals as well as 
alternatives and simulators. Live animals such as pigs and goats are used 
in trauma training because their organs and tissues are similar to 
humans, they have biological variation that can complicate treatment and 
provide opportunities to control medical conditions, and they provide 
immediate negative or positive feedback on interventions. During the 
training, they are injured in such a way as to simulate specific battlefield 
injuries, and then are treated by military personnel. According to DOD 
officials, animals that are used for this training are maintained under 
anesthesia to minimize pain and distress and are then humanely 
euthanized at the conclusion of the procedure. 

DOD Policy on the Use of Animals in Research and 
Testing 

It is DOD policy that RDT&E or training conducted or sponsored by DOD 
will comply with applicable federal and DOD policies and guidance that 
provide national standards for, among other thing, the acquisition, 
treatment, care, and use of animals. Specifically, according to DOD 
Instruction 3216.01, it is DOD policy that (1) alternatives to animal use will 
be considered and used whenever possible to attain the objectives of 
DOD-sponsored RDT&E or training if such methods produce scientifically 
or educationally valid or equivalent results and (2) procedures will cause 
the least pain or distress to the minimum number of animals and be 
consistent with the scientific or training needs. The instruction also states 
that alternatives to animal use are characterized by refinement, reduction, 
and replacement. “Reduction” refers to the use of fewer animals, existing 
procedures may be “refined” so that animals are subject to less pain and 
distress, and investigators may “replace” animals with less complex (i.e., 

                                                                                                                      
12For example, Special Operations Surgical Team Members (e.g. critical care nurses and 
surgical technicians), Special Tactics Medical Personnel (e.g., physicians and physician 
assistants), and all combatants that include non-medical combat first-responders 
participate in trauma training. 
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sentient) models or use non-animal methods.13 Finally, according to the 
instruction, DOD component oversight offices including those within the 
Army, the Navy, the Air Force, and the U.S. Special Operations 
Command (USSOCOM) must conduct an administrative review of certain 
RDT&E involving animals, including for all training using animals to teach 
human medical or surgical care.14 For example, DOD and non-DOD 
institutions must submit proposals, known as protocols, that justify using 
animals for trauma training.15 These protocols then must undergo two 
levels of review to obtain approval to use animals for trauma training. 

DOD Entities Responsible for the Care and Use of 
Animals for RDT&E and Training 

A number of DOD organizations are responsible for overseeing the 
department’s care for, and use of, animals in research and training and in 
implementing DOD policy on the use of alternatives to animals where 
possible. These organizations include: 

· Under Secretary of Defense for Research and Engineering 
(OUSD(R&E)), is the principal staff assistant and advisor to the 
Secretary and Deputy Secretary of Defense for all matters regarding, 
among other things, the DOD Research and Engineering Enterprise, 
technology development, and developmental testing activities and 

                                                                                                                      
13See DOD Instruction 3216.01, Use of Animals in DOD Conducted and Supported 
Research and Training (March 20, 2019). The instruction defines “animal” as any living or 
dead vertebrate animal, including birds, cold-blooded animals, rats of the genus rattus and 
mice of the genus mus. 

14DOD component oversight offices include those of the military departments (Army, Air 
Force, and Navy). According to OUSD(R&E) officials, during the timeframe of our review, 
the Army’s component oversight office, the Army’s Animal Care and Use Oversight Office, 
oversaw the animal care and use activities of another DOD component, the Uniformed 
Services University for the Health Sciences. See Army Regulation 40-33, The Care and 
Use of Laboratory Animals in DOD Programs (Feb. 16, 2005). This guidance delineates 
the Secretary of the Army as the DOD Executive Agent for Veterinary Services to develop 
and issue service regulations to implement DOD Instruction 3216.01. DOD component 
oversight offices include the Army’s Animal Care and Use Review Office, the Navy’s 
Bureau of Medicine and Surgery, the Air Force’s Medical Readiness Agency, and the U.S. 
Special Operations Command (USSOCOM). 

15For the purposes of this report, we refer to universities, research laboratories, and 
research facilities conducting DOD-sponsored RDT&E and training as non-DOD 
institutions. 
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programs.16 The Under Secretary develops policies, guidance, and 
direction for the protection of animal subjects in research, such as 
DOD Instruction 3216.01, Use of Animals in DOD Conducted and 
Supported Research and Training, and is the DOD point of contact for 
all matters related to DOD compliance with the Animal Welfare Act 
and the principal liaison with agencies outside DOD on matters 
pertaining to animal care and use for RDT&E, education, and training. 

· Office of the Deputy Assistant Secretary of Defense for Health 
Readiness Policy and Oversight (DASD(HRP&O)), serves under 
the authority, direction, and control of the Assistant Secretary of 
Defense for Health Affairs.17 In coordination with the OUSD(R&E), this 
office monitors and evaluates DOD component policy compliance with 
DOD Instruction 3216.01 and other federal regulations on the use of 
live animals in medical readiness training. 

· The Defense Health Agency, enables the Army, Navy, and Air Force 
medical services to provide a medically ready force to combatant 
commands in peacetime and wartime.18 The Director, Defense Health 
Agency, under the authority, direction, and control of the Under 
Secretary of Defense for Personnel and Readiness, in consultation 
with DOD components that have an animal use program, develops 
and issues supporting guidance for DOD Instruction 3216.01.19

· Institutional Animal Care and Use Committees (IACUC), for DOD 
institutions, comprise a minimum of five members, including a primary 

                                                                                                                      
16DOD Directive 5137.02, Under Secretary of Defense for Research and Engineering 
(USD(R&E)) (July 15, 2020). 

17DOD Instruction 1322.24, Medical Readiness Training (Mar. 16, 2018) (incorporating 
change 1, effective Feb. 15, 2022). 

18DOD has seven combatant commands that generally manage military operations in 
designated areas of responsibility: U.S. Africa Command, U.S. Central Command, U.S. 
European Command, U.S. Northern Command, U.S. Indo-Pacific Command, U.S. Space 
Command, and U.S. Southern Command. 

19DOD Instruction 3216.01, Use of Animals in DOD Conducted and Supported Research 
and Training (March 20, 2019). 
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nonaffiliated member and at least one non-scientific member.20 The 
IACUC is the first level of review for animal use protocols for trauma 
training. DOD IACUCs are established within each institution that 
uses animals for RDT&E, including trauma training. IACUCs are 
responsible for reviewing trauma training protocols submitted by 
principal investigators (i.e., lead researchers) for animal use programs 
conducted or sponsored by DOD components, organizations, or 
institutions. 

· The DOD component oversight offices include the U.S. Army’s 
Animal Care and Use Review Office, the Navy’s Bureau of Medicine 
and Surgery, the Air Force Medical Readiness Agency, and the U.S. 
Army Special Operations Command’s Veterinarian Review Office. 
These offices perform the second, administrative-level review for 
animal use protocols for trauma training.21

Protocol Review Process 

DOD has established a two-level protocol review process that is used to 
justify animal use for trauma training. Under the Standard Format detailed 
in Army Regulation 40-33, principal investigators at both DOD and DOD-
                                                                                                                      
20DOD Instruction 3216.01. DOD Instruction 3216.01 states that DOD IACUCs should 
designate an alternate member or members for the nonaffiliated member to facilitate 
community representation in the IACUC’s activities but OUSD(R&E) officials clarified that 
having such an alternate member is not required. Under the Animal Welfare Act and its 
implementing regulations, institutions using or intending to use live animals in research, 
tests, or experiments, including non-DOD institutions, are generally required to appoint an 
IACUC, although non-DOD institution IACUCs are not required to have the same 
membership as detailed above for DOD IACUCs. Among other things, IACUCs review 
RDT&E and training proposals to determine whether the proposed activities are in 
accordance with the act and its implementing regulations. In particular, the committees are 
to determine whether researchers have considered alternatives to procedures that may 
cause more than momentary or slight pain or distress to animals and have provided a 
written narrative description of the methods and sources used to determine that 
alternatives were not available. See 7 U.S.C. § 2143(b); 9 C.F.R. § 2.31 (2021). 

21DOD Instruction 3216.01. These reviews are overseen by a component-level 
veterinarian, but are not intended to be another IACUC review. The purpose of these 
reviews is to ensure that the institution performing the RDT&E or training has met the 
requirements in all applicable regulations and policies and meets acceptable standards of 
animal care and welfare. DOD component oversight offices also require DOD and DOD-
sponsored institutions to report, in a timely manner on, among other things, any significant 
deficiencies, noncompliance with DOD Instruction 3216.01, and reports of adverse events 
regarding RDT&E or training. Additionally, for DOD institutions, the DOD component 
oversight offices are responsible for regularly reviewing reports of the institutional program 
review conducted by the IACUC to ensure that corrective actions are completed in a 
timely manner. 
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sponsored institutions are to include in the protocols (1) justification for 
using animals for trauma training; (2) documentation of the consideration 
and use of alternatives to animal use through refining, reducing, and 
replacing animals; and (3) a pain and distress assessment and a 
description of any pain relief and prevention methods used, among other 
things.22 Animal use protocols for trauma training are reviewed first by an 
IACUC and then by the component oversight office. Figure 1 illustrates 
that the review process is iterative, possibly involving a back-and-forth 
between the component oversight office and the principal investigator to 
clarify information written in the protocols and, in some cases, 
discrepancies that would require a principal investigator to revise a 
protocol. According to officials, all revised protocols require IACUC 
approval before being resubmitted to the respective component veterinary 
oversight office for approval. 

Figure 1: Department of Defense (DOD) Animal Use Protocol Review Process for 
Trauma Training 

DOD Cannot Fully Demonstrate Extent to 
Which It Has Made Progress in Refining, 
Reducing, and Replacing the Use of Animals 
for Trauma Training 
DOD has undertaken department-wide efforts to consider and use 
alternatives to refine, reduce, and replace the use of animals for trauma 
training. However, DOD was unable to fully demonstrate the extent to 
which it has made progress in doing so, and there are opportunities to 

                                                                                                                      
22Army Regulation 40-33. Although non-DOD institutions are not required to use the 
Standard Format, documents submitted to the component oversight office will provide all 
pertinent information and level of detail regarding animal care contained in the Standard 
Format. DOD Instruction 3216.01. 
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improve its processes to monitor and measure progress in refining, 
reducing, and replacing the use of animals for trauma training. 

DOD Has Undertaken Department­wide Efforts to 
Consider and Use Alternatives to Refine, Reduce, and 
Replace the Use of Animals for Trauma Training 

DOD has limited the use of animals through applying an incremental 
approach to trauma training curricula, sponsored studies that resulted in 
some procedures that no longer use animals, and established entities to 
coordinate and support the development of simulations department-wide. 

An incremental approach to limit the use of animals. OUSD(R&E) 
officials told us that trauma training uses an incremental approach to limit 
the use of animals. Under such an approach, training uses simulators and 
culminates with an animal capstone event. 

During trauma training, students may use simulators such as mannequins 
and perfused cadavers for the practical application of trauma training 
skills.23 However, according to OUSD(R&E) officials, these simulators 
lack biological variation and immediate feedback, and cannot adequately 
simulate realistic experience in surgical procedures. Students will then 
participate in a capstone event, where they will perform treatment 
procedures on a live animal simulating realistic combat injuries.24

According to DOD, the live animal model presents the most realistic 
training simulation model for a human combat casualty because a living 
animal creates a realistic sense of urgency and stress that cannot be 
emulated with simulators. 

For example, USSOCOM provides a 36-week course primarily attended 
by selected Special Operations Forces, including combat medics. In the 
first three phases of the course, participants develop skills such as 
                                                                                                                      
23A mannequin can be used to practice skills such as cardiopulmonary resuscitation, 
according to a USSOCOM official. A “cadaver” is a deceased person’s body or body 
parts––for example, organs, tissue, eyes, bones, arteries or other specimens. In a 
“perfused” cadaver, a pump is used to simulate bleeding, pulsation, or liquid filling the 
arteries. 

24It is DOD policy that the use of live animals in medical readiness training is minimized in 
accordance with DOD Instruction 3216.01 and only used when alternatives such as 
commercial training simulations, mannequins, moulaged actors, and cadavers are not 
appropriate to attain the training objective. DOD Instruction 1322.24, Medical Readiness 
Training (March 16. 2018) (incorporating change 1, effective Feb. 15, 2022).. 
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providing basic life support. The fourth phase of this training sets the 
foundation to learning trauma practical skills in which medics have to 
demonstrate proficiency in order to move on to the fifth phase, or Trauma 
II – a block that involves live tissue training (LTT) or the use of live 
animals, according to officials. According to USSOCOM officials, their 
curriculum uses approximately 81 simulations for the first three phases of 
trauma training prior to using animals for trauma training. USSOCOM’s 
trauma training curriculum also limits animal use by maximizing the 
students to animals-used ratio. 

DOD studies resulted in some procedures no longer using animals. 
In fiscal year 2010, DOD initiated a $20 million research effort that 
followed a systematic approach to quantify combat medic skill acquisition 
and to measure the effect of the animal model in trauma training.25 This 
effort culminated in three studies that addressed the benefits of using 
simulations and live animals for trauma training. The studies concluded 
that there are instances where simulations may be more useful than using 
live animals, including the following findings: 

· The combined use of simulations and animals allowed trainers to 
incorporate the parts of live tissue (i.e., live animals) or simulation that 
were most effective for a training objective. In 2019, DOD reported 
that DOD will continue to enhance the use of simulation technologies 
while retaining the use of live animals to address the gaps and 
limitations of simulation technology.26

· When training on some procedures, such as neonatal intubation, 
students retained more information when using simulations. In a 2016 

                                                                                                                      
25Office of the Under Secretary of Defense for Acquisition, Technology and Logistics, 
Report to Congress on the Strategy to Transition to Use of Human-Based Methods for 
Certain Medical Training (April 2013). These three studies were described in this report, 
which DOD submitted to the congressional defense committees in response to a provision 
in the National Defense Authorization Act for Fiscal Year 2013. Pub. L. No. 112-239, § 
736(a) (2013). 

26DOD reported this information in a briefing to the House and Senate Armed Services 
Committees in response to a provision in the John S. McCain National Defense 
Authorization Act for Fiscal Year 2019. Pub. L. No. 115–232, § 718(b) (2018); Office of the 
Under Secretary of Defense for Research and Engineering Human Systems Directorate, 
FY 2019 NDAA Section 718 Medical Simulation Technology and Live Tissue Training 
within the Department of Defense (Feb. 13, 2019). 
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briefing, DOD stated that it no longer uses animals for trauma training 
that involves neonatal/pediatric intubation.27

· Seven procedures demonstrated some added benefit from simulation 
training, suggesting simulation may be superior to using live tissue for 
introducing a new procedure to the novice learner. 

Coordination among DOD entities and industry partners to develop 
simulations. The Army Central Simulation Committee, the Air Force 
Medical Modeling and Simulation Training Program, and the Navy 
Medical Modeling and Simulation Training managed simulation 
requirements and capabilities and medical simulation training needs, and 
also developed curricula that incorporate the use of alternatives such as 
simulation technologies. Each military department conducted separate 
efforts in medical modeling and simulation until DOD established the 
Defense Medical Modeling and Simulation Office in 2016. The Defense 
Medical Modeling and Simulation Office centralized the Army, Navy, and 
Air Force offices into one location where they could coordinate and share 
information such as resources and simulation technologies. 

The Joint Program Committee-1 comprises both DOD and non-DoD 
medical and military technical experts. This committee plans, coordinates, 
and oversees a science and technology program focused on improving 
military training and education through medical simulation systems. The 
committee works with the military services and joint agencies to address 
requirement gaps. According to DOD officials, this joint program 
committee is also working with industry partners to develop an advanced 
modular mannequin––renamed the Modular Healthcare Simulation and 
Education System––that features interchangeable parts and an internal 
computer that can change vital signs and respond to human actions. 

DOD Was Unable to Fully Demonstrate the Extent to 
Which It Has Made Progress in Refining, Reducing, and 
Replacing the Use of Animals for Trauma Training 

DOD has not monitored or evaluated its progress towards achieving its 
objective of refining, reducing, and replacing the use of animals in RDT&E 

                                                                                                                      
27Office of the Under Secretary of Defense for Acquisition, Technology and Logistics, 
Combat Casualty Care Training: An Information Brief on Three Studies Funded by the 
Department of Defense (Mar. 22, 2016). 
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training.28 OUSD(R&E) and DASD (HRP&O) officials told us there is no 
guidance or dashboard on measurable objectives or goals to monitor or 
evaluate DOD’s progress in considering and using alternatives to refine, 
reduce, and replace use of animals for trauma training. DASD(HRP&O) 
officials told us that their office holds quarterly meetings with the Live 
Animal Use in Medical Education and Training working group to 
determine whether and why the use of animals has increased or 
decreased so that they can inform their leadership for informed decision 
making.29 The officials said the working group is exploring why the use of 
animals has increased or decreased as a way to monitor and evaluate 
progress towards DOD’s objective to reduce the use of animals in 
training. Officials further provided us with draft documentation from this 
effort. However, the draft documentation did not contain any evidence of 
measurable objectives or performance measures to monitor or evaluate 
DOD’s progress. 

DOD Instruction 3216.01 indicates that the department’s objective is to 
use alternatives to animals whenever possible, if such methods produce 
scientifically or educationally valid or equivalent results, and cause the 
least pain or distress to the minimum number of animals when they must 
be used. Further, OUSD(R&E) is to establish a working group on animal 
use in DOD programs to ensure that DOD has a continued focus on 
refining, reducing, and replacing animal use in RDT&E and training.30

Federal standards for internal control state that agency management 
should use ongoing monitoring and evaluation to have reasonable 
assurance that programs are operating as intended.31 DOD has made 
limited attempts to put monitoring and evaluation measures in place, but 
                                                                                                                      
28In DOD Instruction 3216.01, DOD states (1) it is DOD policy that alternatives to animal 
use will be considered and used whenever possible to attain the objectives of DOD-
sponsored RDT&E or training if such methods produce scientifically or educationally valid 
or equivalent results; (2) it is DOD policy that procedures will cause the least pain or 
distress to the minimum number of animals and be consistent with the scientific or training 
needs; and (3) alternatives to animal use are characterized by refinement, reduction, and 
replacement. 

29According to DASD(HRP&O) officials, the working group consists of service 
representatives and subject matter experts from across DOD who facilitate exchange of 
information, needs, and requirements within their organization. The working group also 
looks for areas of opportunity to refine, reduce, or appropriately replace live animal use 
through medical modeling and simulation. 

30DOD Instruction 3216.01, Use of Animals in DOD Conducted and Supported Research 
and Training (March 20, 2019). 

31GAO, Standards for Internal Control in the Federal Government, GAO-14-704G 
(Washington, D.C.: September 2014). 

https://www.gao.gov/products/GAO-14-704G
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its efforts to date have been unsuccessful because it has neither 
developed measurable objectives for refining, reducing and replacing 
animals in trauma training nor has it developed performance measures to 
gauge progress towards meeting those objectives. 

Measurable Objectives 

Federal internal control standards state that agency management should 
define objectives in measurable terms so that it can measure progress 
toward meeting those objectives. OUSD(R&E) officials told us that they 
are aware that the department’s current efforts to evaluate progress are 
limited by the department not having established measurable objectives. 
They said that it is difficult to establish measurable objectives when they 
cannot predict what level of advancement simulations will achieve in the 
future. For example, officials said that current simulations such as 
mannequins, cadavers, or augmented and virtual reality lack realism to 
duplicate the needed senses of urgency and empathy. Because of these 
issues, neither can replicate the empathy and sense of urgency that 
results from using a live animal, according to DOD officials. 

We recognize that the unpredictability of technological progress can make 
it difficult to develop timelines for phasing out live animals in training. 
However, the lack of predictability does not preclude DOD from being 
able to define measurable objectives for its animal use in policy, although 
we understand that DOD may need to revisit those objectives as 
technologies progress and change. By developing specific and 
measurable objectives, DOD could better assure Congress and other 
stakeholders that the department has established a baseline for making 
progress in refining, reducing, and replacing the use of animals for trauma 
training. Measurable objectives could also better enable DOD officials to 
target resources and make adjustments to training in response to 
technological developments–such as new technologies and techniques to 
better control bleeding. 

Performance Measures 

In addition to the absence of defined measurable objectives, which 
hampered DOD’s efforts to monitor and evaluate its progress toward 
reducing the use of animals in trauma training, these efforts are also 
limited by DOD not adopting effective performance measures. Officials 
told us that they have used qualitative measures such as investing and 
developing alternative technologies to show the department’s progress. 
However, these measures do not compare outcomes with expected 
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results and do not exhibit key attributes of effective performance 
measures that we have identified in our prior work. Specifically: 

· OUSD(R&E) officials told us that they do not have defined 
performance measures to rely on when assessing DOD’s progress in 
reducing the use of animals. Instead, officials said that they gauge 
progress by relying on qualitative measures, such as efforts to 
research and develop alternative technologies.32 However, they were 
unable to link these inputs to expected or actual outcomes, such as 
incremental improvements in simulator fidelity. 

· DASD(HRP&O) officials told us that the military services, including the 
medical training schools and training courses, provide animal and 
simulation use data to the office of the Assistant Secretary of Defense 
for Health Affairs through an annual data call. This annual data call is 
used to generate internal DOD reports that contain information on the 
component, the type of training, whether the training was approved by 
the IACUC, the type of animal used for training, and whether this 
training could be conducted without live animal use. While the data 
call might yield performance measures, DASD(HRP&O) officials told 
us that they could not demonstrate that it had been deployed and that 
there is no consensus within the department that it is an appropriate 
means of measuring progress. 

Standards for Internal Control in the Federal Government call for federal 
program managers to use quality information to achieve program 
objectives and make informed decisions.33 Our prior work has shown that 
performance measures provide critical information on whether a program 

                                                                                                                      
32Prior to 2007, in response to committee report direction, the Office of the Director, 
Defense Research and Engineering compiled and submitted fiscal year reports on the 
Department of Defense (DOD) Animal Care and Use Programs to the House and Senate 
Armed Services Committees including data by DOD component, species, types of use, 
and whether research or training caused the animal pain or distress. See H.R. Rep. No. 
102-527, at 151-52 (1992). DOD officials said that, after submitting a final report for fiscal 
year 2006-2007 in fiscal year 2013, they no longer compile and report these data because 
doing so was overly burdensome and that animal counts can be misleading. Specifically, 
the officials said that demand for animal use can vary within different activities and each 
institution can have a different definition of what counts as “animal use.” 

33GAO-14-704G. 

https://www.gao.gov/products/GAO-14-704G
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is succeeding in obtaining its objectives by comparing outcomes with 
expected results.34

The working group discussed capturing simulation hours and types of 
simulators being used in curricula, and reducing the number of hours of 
using live animals in training. However, they have not finalized any 
measures. Without clearly defined performance measures–whether 
qualitative, quantitative, or some combination–the department will be 
limited in its ability to assess the extent to which it is making progress 
increasing its use of alternatives to live animals in trauma training. 

DOD Has Inconsistently Reviewed and 
Approved Animal Use Protocols for Trauma 
Training 

DOD Component Oversight Offices Have Reviewed and 
Approved Protocols Inconsistently 

DOD component oversight offices have inconsistently reviewed and 
approved trauma training protocols. Specifically, OUSD(R&E) officials 
and DOD component oversight offices have inconsistently taken certain 
actions that they also identified as not needed (such as including certain 
literature searches) or implemented steps that they indicated may not be 
applicable to trauma training (such as including statistician signatures).35

· Literature search for duplication. This literature search is performed 
to prevent the unnecessary duplication of previous experiments.36 In 

                                                                                                                      
34GAO, Social Security Disability: Additional Performance Measures and Better Cost 
Estimates Could Help Improve SSA’s Efforts to Eliminate Its Hearings Backlog, 
GAO-09-398 (Washington, D.C.: Sept. 9, 2009).

35The DOD component oversight offices include the U.S. Army’s Animal Care and Use 
Review Office, the Navy’s Bureau of Medicine and Surgery, the Air Force Medical 
Readiness Agency, and the U.S. Army Special Operations Command’s Veterinarian 
Review Office. For the purposes of this report we refer to them as the Army, the Navy, the 
Air Force, and USSOCOM. 

36The Standard Format requires that a literature search for duplication and a literature 
search for alternatives to painful or distressful procedures to each cite the sources 
searched, the date and period of search, key words used in the search, and a narrative 
summary of results. 

https://www.gao.gov/products/GAO-09-398
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general, OUSD(R&E) and the DOD component oversight offices from 
the Army, the Navy, the Air Force, and USSOCOM indicated that 
literature searches for duplication do not apply to trauma training 
protocols because trauma training is repetitive in nature. That is, the 
procedures are largely routine (e.g., for stopping hemorrhaging and 
for other standard trauma procedures). Nevertheless, the DOD 
component oversight offices included elements of literature searches 
for duplication in 19 of the 21 selected animal use protocols for 
trauma training that we reviewed. 

· Literature search for alternatives. This literature search is 
performed to determine that alternatives to painful or distressful 
procedures were not available and discuss alternatives that were 
considered but not chosen.37 DOD component oversight offices had 
inconsistent views on whether literature searches for alternatives to 
painful or distressful procedures were required for trauma training 
protocols. According to Army and Air Force officials, their services 
required literature searches for alternatives for DOD and non-DOD 
institutions.38 Additionally, Navy officials stated that the Navy uses a 
protocol review checklist as an internal aid helpful in the component 
oversight office review process, although the checklists are not 
necessarily all-inclusive but highlight various elements within the 
review process, do not supersede approved protocols, and are not 
required by law or DOD guidance. We found the Navy checklist to be 
inconsistent with, and less comprehensive than, the Standard Format. 
For example, the checklist does not call for a narrative summary on 
the consideration of alternatives. All 21 animal use protocols for 
trauma training that we reviewed included a literature search for 
alternatives, including two Navy protocols for non-DOD institutions 
that the Navy told us were not required to be included. The Standard 
Format includes literature searches for alternatives as an element of 
an animal use protocol, but DOD guidance does not clarify whether 
these searches are required in trauma training protocols. Further, 
although OUSD(R&E) officials told us that non-DOD institutions’ 
protocols are not required to use the Standard Format, but are 
required to provide the information that alternatives to painful and 
distressful procedures were considered, DOD guidance does not 

                                                                                                                      
37The Standard Format requires that a literature search for alternatives to painful or 
distressful procedures cite the sources searched, the date and period of the search, key 
words used in the search, and a narrative summary of results. 

38According to USSOCOM officials, the DOD Standard Animal Use Protocol Format is 
used to review trauma training protocols under their purview. 
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expressly state this or whether such information is required in trauma 
training protocols. 

· Verification Signatures. The Standard Format includes at least three 
signatures on the protocol cover sheet as required elements of an 
animal use protocol: principal investigator, either the department or 
division chief or the scientific review committee chairperson, and the 
individual performing the statistical review. All four DOD component 
oversight offices require signatures from a principal investigator, 
according to DOD component oversight offices officials. However, 
Army officials told us that a scientific review signature is not required 
as long as the principal investigator provides assurance that they 
consulted with a scientific reviewer. Officials from all four DOD 
component oversight offices told us that statisticians’ signatures were 
not needed because statistician review was not applicable to trauma 
training protocols. Air Force officials told us that statisticians provide 
expertise in mathematical comparisons between groups and analyze 
experimental outcomes using statistical techniques–none of which is 
applicable to trauma training protocols. According to Army, Navy, and 
USSOCOM officials, trauma training does not involve statistical work. 
Instead, the Army allows the principal investigator to provide 
assurance in place of a statistician. However, the Standard Format 
includes scientific reviewer and statistician verification signatures as 
elements of an animal use protocol, and DOD guidance does not 
clarify whether these searches are required in trauma training 
protocols, leading to inconsistent results in how signatures were 
included in protocols across the military services. For the 21 animal 
use protocols for trauma training that we selected for review, most did 
not include all three verification signatures included as elements in the 
Standard Format (principal investigator, scientific review, statistician) 
on the cover sheet. However, we found that 18 of the 21 protocols we 
reviewed included a principal investigator signature on either the 
cover sheet or the assurance statement, 18 protocols included a 
scientific review signature, and seven included a statistician signature. 

Standards for Internal Control in the Federal Government state that 
management should obtain relevant data from reliable internal and 
external sources in a timely manner based on the identified information 
requirements and that relevant data should have a logical connection 
with, or bearing upon, the identified information requirements. In this 
instance, OUSD(R&E) officials told us that DOD Instruction 3216.01 is the 
governing guidance for reviewing and approving protocols, including for 
trauma training. It states that DOD components will submit all proposed 
RDT&E or training to the IACUC using either the Standard Format 
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prescribed in the Army Regulation 40-33 or in a pre-approved alternative 
format with comparable detail approved by OUSD(R&E).39

The Standard Format includes literature searches for duplication and for 
alternatives to painful or distressful procedures as elements of an animal 
use protocol, with fields that include the literature sources searched, the 
date and period of the search, key words used in the search, and a 
narrative summary of the results. The Standard Format includes at least 
three signatures on the protocol cover sheet as required elements of an 
animal use protocol: that is, signatures from the principal investigator, 
either the department or division chief or the scientific review committee 
chairperson, and the individual performing the statistical review.40 For 
example, the scientific reviewer signature verifies that the animal use 
proposal received appropriate scientific peer-review and is consistent with 
good scientific practice.41

OUSD(R&E) and DOD component oversight officials have applied the 
Standard Format’s elements inconsistently because DOD had not 
clarified which provisions in its guidance specifically apply to animal use 
protocols for trauma training or what elements should be included in 
protocol documentation. In addition, neither DOD Instruction 3216.01 nor 

                                                                                                                      
39DOD Instruction 3216.01, Use of Animals in DOD Conducted and Supported Research 
and Training (March 20, 2019); Army Regulation 40-33, The Care and Use of Laboratory 
Animals in DOD Programs, Appx. C, “DOD Animal Use Protocol Format” (Feb. 16, 2005). 
The instruction also states, as previously noted, that although non-DOD institutions are 
not required to use the Standard Format, documents submitted to the component 
oversight office will provide all pertinent information and level of detail regarding animal 
care contained in the Standard Format. 

40Army Regulation 40-33, The Care and Use of Laboratory Animals in DOD Programs, 
Appx. C, “DOD Animal Use Protocol Format” (Feb. 16, 2005). Additionally, an attending 
veterinarian signature is listed as one of four signatures on the Standard Format cover 
sheet, but the signature is not one of the three signatures the Standard Format states are 
required. The Standard Format states that the Animal Welfare Act’s implementing 
regulations require that an attending veterinarian must be consulted in the planning of 
procedures/manipulations that may cause more than slight or momentary pain or distress, 
even if relieved by anesthetics or analgesics. 

41In addition, at the end of the Standard Format protocol, the principal investigator makes 
several written assurances that alternatives to painful procedures were considered, 
among other things. For instance, the principal investigator assures that the proposed 
animal use protocol has received appropriate scientific peer review and is consistent with 
good scientific practice. The principal investigator also assures that they have consulted 
with a qualified individual who evaluated the experimental design with respect to the 
statistical analysis, and that the minimum number of animals needed for scientific validity 
will be used. See Army Regulation 40-33. 
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Army Regulation 40-33 provides any specific language or differentiations 
on trauma training. 

· Applicable guidance. In June 2019 the Defense Health Agency 
publicly released a multi-service regulation that stated it canceled and 
replaced Army Regulation 40-33. Although OUSD(R&E) officials told 
us this regulation was rescinded because not all changes were 
reviewed and several component oversight offices did not fully agree 
to the regulation, we found that five USSOCOM trauma training 
protocols and three Navy memorandums approving trauma training 
protocols cited the multi-service regulation as applicable instead of 
Army Regulation 40-33. OUSD(R&E) officials told us that they plan to 
update the Standard Format as a separate document from a new or 
updated multi-service regulation, but they did not provide a date by 
which the regulation or updated Standard Format would be released. 

· Elements in protocol documentation. OUSD(R&E) officials told us 
that they issued a memorandum in 2017 clarifying guidance regarding 
the implementation of DOD Instruction 3216.01.42 In this 
memorandum, OUSD(R&E) officials approved an alternative format 
for protocol submission called the Electronic Institutional Review 
Board Animal Module. However, OUSD(R&E) officials told us that this 
module is no longer used and OUSD(R&E) holds no data records of it. 
According to OUSD(R&E) officials, the 2017 memorandum, in 
conjunction with DOD guidance, also provided flexibility for each DOD 
IACUC and component oversight office to determine what information 
is required in animal use protocols, including through checklists each 
component oversight office develops. However, we determined that 
DOD Instruction 3216.01, Army Regulation 40-33, the memorandum, 
and the component oversight office checklists do not specify what 
types of information are required for trauma training protocols or any 
other type of training. OUSD(R&E) officials told us that because of the 
flexibility of the 2017 memorandum, signatures were not present in 
some cases because they were not required in the protocol 
documentation for trauma training. They noted that this was 
appropriate because the IACUC would not approve a protocol without 
having seen signatures somewhere in the protocol documentation. 

OUSD(R&E) and other officials acknowledged that there was some 
inconsistent use of the animal use protocol guidance and different 
application of which Standard Format elements need to be included in 

                                                                                                                      
42Director, Human Performance, Training, and BioSystems Directorate Memorandum, 
Formats for Animal Use Protocol Submissions (July 20, 2017). 
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guidance, such as those pertaining to statistician’s signatures or literature 
search elements. However, they told us that these would not negatively 
affect animal welfare or well-being because, for example, the objective 
and goals of trauma training activities did not depend on statistical 
reviews to determine the minimum number of animals needed to achieve 
training objectives. Moreover, they stated that the staff developing 
protocols are trustworthy and have expertise in animal care. Also, 
OUSD(R&E) officials said that the flexibility authorized by DOD’s 
guidance is preferred, so that each IACUC can make its own decisions 
when reviewing and approving protocols. Officials further stated that any 
clarification of guidance would be a documentation exercise that would 
not result in improvements to animal welfare or training. 

We recognize that DOD benefits from an expert and professional 
workforce that strives to develop sound training protocols. However, this 
workforce has, at times, based its development of training protocols on 
guidance that was not fully reviewed within DOD, and it lacks clarity on 
the required elements for proposed animal use protocols for trauma 
training, as demonstrated by the inconsistent application in the protocols 
we reviewed. The Standard Format contains these elements because 
they help ensure DOD’s use of animals in research and training is as 
minimal as possible. For example, the literature searches for alternatives 
to painful or distressful procedures element ensures that the principal 
investigator provides a narrative description of the methods and sources 
they used to determine that alternatives to a painful procedure were not 
available. Similarly, the signature and assurance statement elements 
provide assurances that the protocol was reviewed by subject matter 
experts and help ensure that the protocol is consistent with good scientific 
practice, has considered alternatives, and addresses animal welfare, 
among other things. 

By clarifying which (1) current guidance governs animal use protocols for 
trauma training; and (2) elements in that guidance, such as for literature 
searches and verification signatures, apply or do not apply to animal use 
protocols for trauma training, OUSD(R&E) and the DOD component 
oversight offices can help ensure that all required provisions for animal 
use and care are being followed. Such clarification in guidance would 
provide IACUCs and the component oversight offices clear direction on 
what protocol elements should be included in trauma training protocols. 
Moreover, although OUSD(R&E) officials stressed that flexibility is 
important, clarifying which guidance governs animal use and which 
elements apply to trauma training protocols could help to forestall 
situations where components inadvertently rely on draft or outdated 
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guidance, or inconsistently review and approve trauma training protocols, 
as happened previously. 

Conclusions 
Through DOD trauma training, military first responders, including combat 
medics learn complex combat trauma care procedures to develop the 
skills to treat wounded personnel from initial point of injury through 
evacuation in chaotic and hostile battlefield environments. 

This important training relies on an incremental approach that involves 
the use of live animals in some instances. DOD seeks to minimize the 
use of animals to the extent possible, but is limited in its ability to oversee 
this effort due to vaguely defined objectives and a lack of performance 
measures. 

By developing objectives in specific and measurable terms, and 
establishing and using performance measures, DOD could better assure 
Congress and other stakeholders that the department is making progress 
in refining, reducing, and replacing the use of animals for trauma training. 
DOD could also better target training resources so that they are 
expended on the tools that most effectively teach military personnel 
trauma response skills and ensure that DOD is taking advantage of the 
most current training technologies. 

Moreover, while DOD has a process in place to review the justification 
and appropriate use of animals for trauma training, DOD component 
oversight offices have sometimes inconsistently reviewed and approved 
trauma training protocols. The lack of clarity regarding which guidance 
governs animal use protocols for trauma training and the elements that 
protocol packages need to include increases the risk that DOD’s policies 
and procedures may not be consistently applied across the department 
as intended. By clarifying the guidance and the data elements that apply 
to trauma training protocols, DOD will be better positioned to ensure that 
it is consistently applying its animal use policies for trauma training, such 
as considering alternatives to the use of animals whenever possible. 

Recommendations for Executive Action 
The Secretary of Defense should ensure that the Office of the Deputy 
Assistant Secretary of Defense for Health Readiness Policy and 
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Oversight, in coordination with the Under Secretary of Defense for 
Research and Engineering and the military services, develops objectives, 
in specific and measurable terms, for monitoring the department’s 
progress in refining, reducing, and replacing animal use in trauma 
training. (Recommendation 1) 

Once DOD has developed measurable objectives, the Secretary of 
Defense should ensure that the Office of the Deputy Assistant Secretary 
of Defense for Health Readiness Policy and Oversight, in coordination 
with the Under Secretary of Defense for Research and Engineering and 
the military services, develops and uses performance measures—
including determining which data need to be collected to monitor the 
department’s progress in refining, reducing, and replacing animal use in 
trauma training. (Recommendation 2) 

The Secretary of Defense should ensure that the Under Secretary of 
Defense for Research and Engineering ensures that the components use 
fully approved guidance for animal use protocols for trauma training and 
clarifies which protocol elements, such as literature searches and 
verification signatures, apply to animal use protocols for trauma training. 
(Recommendation 3) 

Agency Comments and Our Evaluation 
We provided a draft of this report to DOD for review and comment. In 
written comments, DOD concurred with all three recommendations. In 
addition, DOD provided technical comments, which we incorporated as 
appropriate. DOD’s comments are reprinted in their entirety in appendix 
III. 

We are sending copies of this report to the appropriate congressional 
committees, the Secretary of Defense, and other interested parties. In 
addition, the report is available at no charge on the GAO website at 
https://www.gao.gov. 

If you or your staff have any questions about this report, please contact 
me at (202) 512-5431 or russellc@gao.gov. Contact points for our Offices 
of Congressional Relations and Public Affairs may be found at the end of 
this report. GAO staff who made key contributions to this report are listed 
in appendix IV. 

https://www.gao.gov/
mailto:russellc@gao.gov
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Cary B. Russell 
Director, Defense Capabilities and Management 
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List of Requesters 

The Honorable Jack Reed 
Chairman 
Committee on Armed Services 
United States Senate 

The Honorable Richard Blumenthal 
United States Senate 

The Honorable Cory A. Booker 
United States Senate 

The Honorable Sherrod Brown 
United States Senate 

The Honorable Maria Cantwell 
United States Senate 

The Honorable Tammy Duckworth 
United States Senate 

The Honorable Mazie K. Hirono 
United States Senate 

The Honorable Patrick Leahy 
United States Senate 

The Honorable Robert Menendez 
United States Senate 

The Honorable Gary C. Peters 
United States Senate 

The Honorable Jacky Rosen 
United States Senate 

The Honorable Jeanne Shaheen 
United States Senate 

The Honorable Chris Van Hollen 
United States Senate 
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The Honorable Sheldon Whitehouse 
United States Senate 

The Honorable Ron Wyden 
United States Senate 
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Appendix I: Objectives, Scope, 
and Methodology 
In this report, we evaluate the extent to which the Department of Defense 
(DOD) has (1) made progress in its efforts to refine, reduce, and replace 
the use of animals for trauma training and (2) consistently applied 
guidance for reviewing and approving trauma training protocols. For both 
objectives, we obtained documentation from and conducted interviews 
with cognizant officials and subject matter experts both within and outside 
DOD. Specifically: 

· Office of the Assistant Secretary of Defense for Health Affairs 
· Deputy Assistant Secretary of Defense (DASD) for Health 

Readiness Policy and Oversight (HRP&O) 
· Office of the Under Secretary of Defense for Research and 

Engineering (OUSD(R&E)) 
· Defense Health Agency 

· Defense Medical Modeling and Simulation Office 
· Joint Program Committee–1 

· U.S. Department of the Army 
· Animal Care and Use Review Office 
· Walter Reed Army Institute of Research 
· U.S. Army Medical Research Institute of Infectious Diseases 
· Strategic Trauma Readiness Center of San Antonio 
· Central Simulation Committee 
· Army Contracting Command 

· U.S. Department of the Navy 
· Bureau of Medicine and Surgery 
· Navy Medical Modeling and Simulation Training 

· U.S. Department of the Air Force 
· Air Force Medical Readiness Agency 
· Air Force 59th Medical Wing 
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· Air Force 355th Contracting Squadron 
· Air Force Medical Modeling and Simulation Training Program 

· U.S. Special Operations Command (USSOCOM) 
· U.S. Department of Agriculture 

· Animal and Plant Health Inspection Service 
· Association for Assessment and Accreditation of Laboratory Animal 

Care International 

For objective one, we reviewed DOD documentation, including DOD 
Instruction 3216.01 on the care and use of animals for research, testing, 
and training.1 We also reviewed DOD documentation pertaining to efforts 
to research, develop, consider, and use alternatives in place of animals 
for trauma training. In completing this analysis we collected 
documentation and interviewed officials on 

· the structure and role of DOD entities that oversee and support efforts 
to develop alternatives to animals for research, development, testing, 
and evaluation (RDT&E) and training, including trauma training; 

· the military departments’ and USSOCOM’s trauma training curricula 
for military first responders, including combat medics; and 

· OUSD(R&E) and DASD Health Readiness Policy and Oversight 
(HRP&O) official determinations on the extent to which DOD had 
efforts underway to demonstrate that it had considered and used 
alternatives to refine, reduce, and replace the use of animals for 
trauma training. 

We compared the efforts described with DOD guidance and determined 
that the control activities, quality information and monitoring components 
of Standards for Internal Control in the Federal Government were 
significant to this objective, along with the associated underlying 
principles that management should 

· define objectives in measurable terms so that progress toward those 
objectives can be assessed; 

                                                                                                                      
1Department of Defense Instruction 3216.01, Use of Animals in DOD Conducted and 
Supported Research and Training (March 20, 2019) establishes policy and assigns 
responsibilities for the use of animals in DOD conducted and supported research and 
training. This includes continuing efforts to refine, reduce, and replace the use of animals 
in RDT&E and training, including for trauma training. 



Appendix I: Objectives, Scope, and 
Methodology

Page 30 GAO-22-103992  DOD Animal Use 

· design a process that uses the entity’s objectives to identify the 
information requirements and relevant data needed to achieve the 
objectives; 

· use quality information to achieve the entity’s objectives; and 
· establish and operate monitoring activities as it seeks to achieve its 

objectives.2 

We assessed DOD’s efforts to monitor progress in refining, reducing, and 
replacing the use of animals for trauma training against these internal 
control standards. We also assessed DOD’s efforts to consider and use 
alternatives in trauma training against DOD guidance.3 

For objective two, we reviewed the two-level protocol review process 
used by DOD component oversight offices to approve animal use 
protocols for trauma training. We also analyzed DOD’s guidance for 
animal use protocols. We did this by comparing the requirements 
established in multiple documents including DOD Instruction 3216.01, 
Army Regulation 40-33, and a 2017 Office of the Assistant Secretary of 
Defense for Research and Engineering memorandum.4 We compared the 
DOD instruction and Army Regulation guidance with the OUSD(R&E) and 
DOD component oversight offices’ approval and review process. 
Regarding the DOD component oversight office processes, we conducted 
interviews with officials from the Army’s Animal Care and Use Review 
Office, the Navy’s Bureau of Medicine and Surgery, the Air Force Medical 
Readiness Agency, and the U.S. Army’s Special Operations Command. 
We also assessed the military departments’ and U.S. Special Operations 
Command’s protocol and review process against DOD guidance. We 
determined that the quality information component of the Standards for 
Internal Control in the Federal Government was significant to this 
objective, along with the associated underlying principle that management 
should obtain relevant data from reliable internal and external sources in 
                                                                                                                      
2GAO, Standards for Internal Control in the Federal Government, GAO-14-704G
(Washington, D.C.: September 2014).

3DOD Instruction 3216.01; Army Regulation 40-33, Secretary of the Navy Instruction 
3900.38C, Air Force Manual 40-401, Defense Advanced Research Projects Agency 
Instruction 18, Uniformed Services University of Health Sciences Instruction 3203, The 
Care and Use of Laboratory Animals in DOD Programs (Feb. 16, 2005) (“Army 
Regulation”).

4DOD Instruction 3216.01; Army Regulation 40-33; Director, Human Performance, 
Training, and BioSystems Directorate Memorandum, Formats for Animal Use Protocol 
Submissions (July 20, 2017).

https://www.gao.gov/products/GAO-14-704G
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a timely manner based on the identified information requirements and that 
relevant data have a logical connection with, or bearing upon, the 
identified information requirements. 

Finally, we compared the guidance with those component oversight 
offices’ implementation of 21 animal use protocols for trauma training that 
we selected for our review. We selected 21 of the 40 current fiscal year 
2018–2020 animal use protocols for trauma training: five from the Army, 
five from the Navy, six from the Air Force, and five from USSOCOM.5 We 
selected the protocols to represent each DOD component and because 
they constituted the most current ones as identified by DOD, considering 
that we began our audit work in fiscal year 2020 and that protocols 
remain active for 3 years. We excluded all protocols that pertained to 
graduate medical education as that does not directly relate to trauma and 
combat training for the battlefield. 

To understand DOD’s process for contracting for trauma training with 
non-DOD institutions, we requested and received a sample of contracts 
from the Army, the Navy, and the Air Force related to the protocols we 
reviewed. In some cases, the military departments contract with non-
federal institutions to carry out trauma training for DOD service members. 
DOD officials told us that they contract for this training because qualified 
contractors can provide cost-effective and beneficial training requiring live 
animals or teach methods with simulation and other alternatives. 
According to OUSD(R&E) officials, contractors provide IACUC-approved 
animal use protocols to DOD in order to become qualified to compete for 
DOD contracts to provide training (and other) services requiring live 
animals to be used.6 DOD Instruction 3216.01 and DOD acquisition 
regulations require that contracts for DOD-sponsored RDT&E or training 
contain Defense Federal Acquisition Regulation Supplement clause 
252.235-7002, “Animal Welfare,” which prescribes certain rules such 
                                                                                                                      
5According to DOD animal use oversight officials, protocols using animals for trauma 
training account for a small number of the overall number of animal use protocols. For 
example, Navy officials told us that in fiscal year 2020 their component oversight office 
managed hundreds of active protocols, eight of which were related to trauma training 
using animals. 

6According to the OUSD(R&E) officials, these contractors are solicited, evaluated, and 
selected to provide trauma training involving animals in the same manner as DOD solicits 
and competes its other requirements, with the exception that, to be eligible to compete for 
an award, contractors must demonstrate that they already (1) have an IACUC-approved 
protocol and (2) have been approved by a component oversight office to perform these 
types of services. 
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contractors must adhere to.7 For instance, non-DOD institutions 
conducting trauma training must be registered with the U.S. Department 
of Agriculture’s Animal and Plant Health Inspection Service.8 

                                                                                                                      
7DOD Instruction 3216.01; Defense Federal Acquisition Regulation Supplement, 48 
C.F.R. § 235.072(a) (2021). Additionally, clause 252.235-7002 requires a contractor to 
agree that its care and use of animals will conform with the pertinent laws, APHIS 
regulations, and DOD policies and procedures including DOD Instruction 3216.01 and 
Army Regulation 40-33, including having its proposed animal use approved by a DOD 
component oversight office. 

8Defense Federal Acquisition Regulation Supplement, 48 C.F.R. § 252.235-7002(a)(1) 
(2021); see 7 U.S.C. § 2136; 9 C.F.R. § 2.30(a)(1) (2021); DOD Instruction 3216.01. 
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