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Military medical education and training often utilize theatrical 
makeup, or moulage, to simulate injuries or pathologies. 
Traditional methods of moulage application are incredibly 
realistic when expertly applied. However, moulage can be 
expensive in terms of supplies, manpower, and time. We 
proposed that by creating a library of illustrations for use with 
temporary tattoos, the overall cost of moulage could decrease 
with little to no impact on training goals and objectives. The 
development, detailed testing and plans for commercialization 
are outlined herein. 
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Introduction 
Simulation is a validated method to improve individual provider 
and medical team competencies by replicating real-world 
scenarios (Deering et al. 2012). Simulation effectively prepares 
medical personnel for the procedures and skills they must 
accurately perform to save lives (McGaghie et al. 2011; 
Meguerdichian, Heiner, and Younggren 2012). Medical 
simulation is utilized in many different environments and can be 
adapted to different skill levels and specialties.  
 
The versatility of simulation is especially important for those in 
the Military Health System (MHS). MHS service members 
operate in locations all over the globe and need to be prepared to 
treat any wound presented with the resources available in that 
environment (Deering et al. 2012). Such a wide range of training, 
learning objectives, and skill level demands an adaptable learning 
platform. In the MHS, training exercises often combine multiple 
simulation methods aimed at achieving this (Goolsby and 
Deering 2013). The training scenarios may only include one 
standardized patient (SP) for a basic clinic encounter, or it could 
involve upwards of 50 patients,  

 
combined with manikins, for a mass casualty exercise. (Figure 1)  
 

 
Figure 1. A photo of a simulated patient scenario in progress. 
This took place in the Val G. Hemming Simulation Center 
(VGHSC) Hybrid Lab. Here, a manikin is shown as the patient 
and the team is working as a unit under leadership of a head 
physician. Photo credit: Elizabeth Weissbrod ©2014 The 
Henry M. Jackson Foundation 
 
Complex training scenarios create opportunities to improve the 
educational value for learners with the use of moulage 
(Gormley et al. 2013; Howard 2018; Merica 2012). Moulage is, 
“the art of creating lifelike injuries to assist in providing shock 
desensitization, realism, and training techniques...” (Merica 
2012). Learning objectives for a simulation scenario dictate if, 
when, or how moulage needs to be applied.  
 
Application techniques are as numerous as potential injuries. 
Traditional techniques include stage makeup, powders, waxes, 
latex, glues, and Gelefects (Merica 2012). Sometimes silicone, 
or other polymer, prosthetics are used for intricate injuries. 
(Figure 2) Practices in moulage application vary widely. When 
applied correctly, moulage is very effective in creating an 
immersive environment for learners (Mills et al. 2018; Petersen 
et al. 2017; Swan 2013).  Depending on the complexity of the 
desired wound, and the necessary realism, a single wound can 
take longer than 60 minutes to simulate. For example, if a 
scenario called for a patient to present with severe blast injuries 
(i.e. open fractures, burns, lacerations, shrapnel wounds, 
amputation), the moulage required would take much longer 
than if the patient were presenting with bruises from a fall. 
Likewise, the number of iterations in which a scenario will run 
must be taken into account. If the moulage technique chosen is 
not durable (e.g. wax), the quality will deteriorate with each 
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iteration. The techniques chosen should support the learning 
objectives of the course with injuries that are realistically 
depicted, anatomically accurate, and time and cost efficient. 
 

 
Figure 2. An example of contents that can be found for use in a 
traditional moulage kit.	
  Photo credit: Elizabeth Weissbrod 
©2019 The Henry M. Jackson Foundation 
 
We have developed and field tested a temporary tattoo 
moulage technique that can save time, personnel, and overall 
cost for medical training simulations. These tattoos can be 
applied quickly to human actors or mannequins, requiring 
minimal training and few supplies. (Figure 3). 
 

 
Figure 3. Photo sequence showing how to apply the temporary 
tattoos: peel off the clear layer, stick the tattoo to the clean 
desired area, wet the paper backing, and slide off the paper 
backing. Photo credit: Elizabeth Weissbrod ©2019 The Henry 
M. Jackson Foundation 

Methodology  
History of the Val G. Hemming Simulation Center 
Temporary Tattoo Moulage Program 
The concept of temporary tattoos moulage evolved over time. 
While working with the National Museum of Health and 
Medicine (NMHM), we volunteered to provide moulage for the 
“Anatomy of Sports” event. (Figure 4) This annual event 
recruits medical illustrators to physically paint on the bodies of 
local athletes so museum visitors can learn about the 
anatomical relationships of movement to that of the 
musculoskeletal system.  
 

 
Figure 4. The thigh and leg muscles painted on to the skin of a 
wounded warrior who participates in the World Class Athlete 
Program and the Invictus Games during a NMHM “Anatomy 
of Sports” event. Photo credit: Elizabeth Weissbrod ©2015 
The Henry M. Jackson Foundation 
 
This visual approach to teaching was then applied in a first-
year medical student course at the Val G. Hemming Simulation 
Center (VGHSC) of the Uniformed Services University (USU). 
During the fundamentals of physical examination course, the 
students learn how to do a basic head-to-toe physical exam on 
a simulated patient. These learners have not yet completed their 
human anatomy dissection course and may fail to connect 
surface anatomy to underlying anatomical structures of clinical 
importance. To help learners make that connection, we began 
providing a student model with a deep anatomical structure of 
clinical relevance painted on their skin. For example, if the 
students needed to palpate the thyroid, a thyroid would be 
painted on one student per group. While we did not formally 
evaluate this initial use of moulage body art, the informal 
feedback was overwhelmingly positive. Instructors 
increasingly requested the use of body art and these requests 
overwhelmed the available illustration staff. 
   
We then discovered that commercially available temporary 
tattoo paper could be utilized to rapidly apply illustrations of 
the required underlying anatomical structures for the physical 
examination course. (Figure 5) The course instructors reported 
that the thyroid, heart, lungs (with lobes delineated), spleen, 
liver, and kidneys were most useful. Medical illustrations, 
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created at the VGHSC, were repurposed or created for use as 
temporary tattoos.  
 

 
Figure 5. Photos of a thyroid painted onto a medical student 
(left) versus a temporary tattoo of a thyroid applied to a 
medical student (right). Photo credit: Elizabeth Weissbrod 
©2014 The Henry M. Jackson Foundation 
 
The success of the anatomy temporary tattoos led us to 
experiment with using the tattoos for moulage purposes. At 
first, tattoos were used with injuries difficult to mimic with 
traditional moulage techniques, such as burns. One burn 
illustration was created, tested, and achieved a degree of 
realism. However, we quickly realized that one burn 
illustration would not be enough. Multiple variants of each type 
of injury and pathology would be needed.  
 
We used a photographic library of real-world injuries sustained 
by military and civilian personnel in Iraq and in the 
Washington DC region for reference when illustrating. Dr. 
Mark Bowyer, a trauma surgeon from USU, took these photos, 
omitting all personally identifiable information. A benefit of 
using trauma photos as reference is that the injuries were 
depicted prior to being cleaned by medical personnel. Also, the 
injuries illustrated are more representative of what military 
personnel may encounter throughout their careers. 
 
From this library, we created illustrations digitally using Adobe 
Photoshop and Illustrator. Sketching and full color rendering 
were completed in Photoshop, using multiple brushes, textures, 
layer effects, and filters to gain desired visual effects. Graphic 
elements were created in Illustrator.  
 
The Henry M. Jackson Foundation for the Advancement of 
Military Medicine (HJF) reviewed and submitted each 
illustration to the U.S. Copyright Office for registration. All 
artwork was submitted as original illustrations or as derivatives 
of the original works.  
 
Initially, we grouped each illustration by injury type 
(laceration, abrasion, bruises, etc.) or by specific injuries 
defined in the Tactical Combat Casualty Course (TCCC) and 
the American College of Surgeons’ Advance Trauma Life 
Support (ATLS) course. ATLS uses a standard set of simulated 

patient scenarios for learning and testing; grouping the 
illustrated injuries for each simulated patient provided several 
benefits:  the injuries were standardized, each learner 
encountered the exact same injury, and the course-required 
moulage could be rapidly applied. Additionally, moulage 
placement diagrams were created, indicating where each type 
of tattoo should be placed. (Figure 6) 
 

 
Figure 6. An example of ATLS Patient “T” moulage tattoos 
and placement diagram. ©2019 The Henry M. Jackson 
Foundation 
 
As the project progressed, we would occasionally get requests 
for tattoos of other types of injuries and packages to support 
other courses, such as Pre-Hospital Trauma Life Support 
(PHTLS). Some of the requests were for non-traumatic 
conditions. For example, we created a series of rashes for 
specific scenarios in a multi-faceted field exercise at USU. 
Another example was a request from a civilian hospital asking 
for pressure ulcer tattoos. These were used to assist nursing 
students identify the different stages of ulcers patients may 
have.  
 
Formal Evaluation of Moulage Temporary Tattoos 
Initial uses of the moulage temporary tattoo quickly gained 
internal and external interest. We decided that in order to 
proceed further, a formal evaluation and user testing should be 
completed to assess the quality and usability of the tattoos by 
end users. It was our hope that these tattoos would save time 
and money, without diminishing the overall quality of moulage 
application. We applied for and received a Rapid Innovation 
Funding (RIF grant) though the Advanced Medical Technology 
Initiative (AAMTI). The initial grant covered a six-month 
study period but was extended to over a year. Data collection 
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continued after the grant period ended due to continued interest 
and support from the VGHSC.    
 
Materials and Devices 
The first product decision involved selection of temporary 
tattoo paper. After assessing company products and customer 
reviews through an online search, we decided to test with three 
different companies: Silhouette America, Inc., Hemmi Papilio 
Supplies LLC, and World Paper. Internally, we tested all three 
brands of temporary tattoo paper during a training event and in 
stand-alone testing. All three had varying degrees of shine, 
wrinkle development, thickness, difficulty of use, and 
complexity of preparation. (Figure 7)  
 

 
Figure 7.  Three brands of tattoo paper (rows), each with the 
same illustration (bruise and burn) printed by the same printer, 
shown under similar lighting views. Male and female models, 
with different skin tones, were used (columns). Photo credit: 
Elizabeth Weissbrod ©2019 The Henry M. Jackson Foundation 
 
We tested all three of the tattoo paper types with a standard 
desktop inkjet printer. The majority of commercially available 
tattoo papers are specified as inkjet compatible. Although some 
types of tattoo paper can be used with color laser printers, we 
decided to utilize papers designed for inkjet printing for 
accessibility reasons. For this project, we used the HP Envy 
120 and 4520, and the Epson WorkForce ET-4550 EcoTank 
All-in-One inkjet printers. All of these printers are comparable 
in terms of cost, ink usage, and print resolution.  
Our testing determined that the Silhouette Inc. temporary tattoo 
paper, with inkjet-printed illustrations, provided the thinnest, 
clearest, most flexible, and least shiny final product. The 
Silhouette brand temporary tattoo paper with inkjet printing 
was the only production method used when sending out 
samples for feedback. 
Once the paper was chosen, we experimented with using a 
Silhouette CAMEO machine to automate the process of cutting 
out individual tattoos from the paper. However, due to 
technical difficulties with the equipment and software, the 
majority of the temporary tattoos were cut out by hand. 
 
Temporary Tattoo Illustrations 
In the course of this project, we created over 100 illustrations, 
depicting 15 anatomical structures, 11 different clinical 
pathologies, and 88 trauma wounds. During internal 
preliminary review and critique of the illustrations, attending 

physicians and surgeons provided informal feedback on the 
illustrations’ accuracy concerning visual identification, size, 
and color. Test site users and subject matter experts (SMEs) 
provided further review and feedback, prompting adjustments 
to the illustrations.  
 
One example of adjustments made after receiving initial 
feedback involved the appearance of some of the small-caliber 
gunshot wound (GSW) moulage tattoos. They were frequently 
mistaken by moulage artists and learners for cigarette burns. 
We made the following adjustments to the illustrations: made 
them slightly larger, gave an appearance of a hematoma 
forming under the skin around the injury site, and added a 
small dry blood trail. (Figure 8) Subsequent feedback from the 
revised moulage tattoo illustration provided no further 
concerns with the misidentification of small-caliber GSW 
moulage tattoos. This feedback and adjustment process allowed 
continual improvement of both original and revised 
illustrations. 
 

 
Figure 8. Original small caliber GSW illustration (left) and the 
adjusted small caliber GSW illustration (right) after feedback 
was received. ©2018 The Henry M. Jackson Foundation 
 
Test Sites and Data Collection 
Temporary tattoo injury sets were sent initially to five military 
partners: at Womack Army Medical Center (Ft. Bragg, NC), 
the Army Medical Simulation and Training Center (MSTC) 
(Ft. Bragg, NC), Madigan Army Medical Center (Ft. Lewis, 
WA), as well as the team at the USU (Bethesda, MD). Each 
site received a custom packet with their set of moulage 
temporary tattoos. While the contents of the tattoo packets 
evolved through the project based on feedback, the following 
items were consistent in each packet:  moulage temporary 
tattoo project flyer, envelopes of temporary tattoos by injury or 
case scenarios, and feedback surveys for learners, moulage 
artists, and standardized patients (SPs). (Figure 9)   
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Figure 9. An example of what a typical tattoo packet contained 
for test sites. Photo credit: Elizabeth Weissbrod ©2019 The 
Henry M. Jackson Foundation 
 
We created different surveys for the three groups (learners, 
artists, and SPs), and each survey consisted of ten Likert scale 
questions. The scale ranged from “1 = strongly disagree” to “5 
= strongly agree.” These were followed by two to three open-
ended questions. We requested feedback on visual quality of 
the illustration, accuracy, and the usability and functionality of 
the temporary tattoos.  Qualitative and quantitative data was 
collected to improve the overall process for each feedback 
group interacting with or utilizing the moulage temporary 
tattoos.   

Results 
There are five survey questions that inquire about the quality 
and realism of the injuries depicted by the moulage tattoo 
illustrations: moulage artists’ feedback S2 and S7, learner 
feedback S1 and S2, and patient feedback S9. (S = Statement) 
All averaged a score of 4.2 or higher (max SD = .88).  
 
Moulage Artist Feedback Results 
The moulage artists participants (n=71) were identified as those 
tasked with utilizing the tattoos and applying them to SPs or 
manikins for simulation scenarios. (Table 1a) Responses were 
tabulated and analyzed by the authors for use in making further 
improvements to the illustrations, product design, instructions, 
and user experience. The average score for 9 of the 10 
questions were above a 4. The outlier is Q10, which averaged 
3.9 (SD = .89). This correlates with comments provided in the 
qualitative feedback received.  
 

 
Table 1a. Results of Likert scale feedback from moulage 
artists. (S = Statement) 

Qualitative feedback from moulage artists included wide range 
of comments. Of the 71 responses, 48 respondents (67.6%) 
provided at least one written answer to the open-ended 
questions. (Table 1b) Despite difficulties encountered with 
initial application of the tattoos the feedback was positive and 
provided constructive recommendations. The average response 
to S6 was 4.6 (SD = .65), and 11 of the open-ended responses 
(22.9%) indicated they saved time using the moulage 
temporary tattoos. The most common negative response was 
that with removing the top clear layer of the temporary tattoos 
(n=7, 9.8%). Users found this to be a difficult at times. One 
user shared a solution of using a piece of tape to assist with the 
removal. We tested this and began recommending this to other 
users in our written instructions/FAQs.  
 

 
Table 1b. Sample of qualitative feedback from moulage artists. 
 
Learner Feedback Results 
The learners who participated (n = 245) were those 
encountering the moulage temporary tattoos during a medical 
simulation course or scenario, regardless of specialty or skill 
level. (Table 2a) Responses were tabulated and analyzed by the 
authors for use in making further improvements to the 
illustrations, educational quality feedback, and overall 
experience. The average score for all 10 questions was above a 
4. The highest average score is S5, concerning whether the 
training ran on time when the tattoos were used, which was 
4.49 (SD = .58).  
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Table 2a. Results of Likert scale feedback from learners. (S = 
Statement) 
 
The open-ended questions were less likely to be completed by 
the learners in this study. Only 71 (28%) of learners provided 
open ended feedback. (Table 2b) Of the feedback received 
35% of comments were positive, 25% were negative, and 40% 
were neutral or applied to the medical education course 
operations rather than the moulage temporary tattoos. The most 
common negative comment related to the 2D aspect of the 
moulage temporary tattoos. They do not have any 3D, or 
tactile, feel to them.  
 

 
Table 2b. Sample of qualitative feedback from learners. 
 
The SPs who participated (n = 87) were those who had the 
moulage temporary tattoos applied to their skin for their role as 
a patient that learners would treat during a medical simulation 
course or scenario. (Table 3a) Responses were tabulated and 
analyzed by the authors for use in making further 
improvements to the illustrations, ease of application/use, 
durability, and overall experience of wearing the moulage 
temporary tattoos. The average score for all 10 questions was 
above a 4. The highest average score is S3, concerning the 
durability of the tattoo for the length of time needed to wear, 
which was 4.84 (SD = .39).  
 

 
Table 3a. Results of Likert scale feedback from patients. (S = 
Statement) 

The SP qualitative feedback included open ended questions 
regarding the removal and improvement of the overall 
experience wearing the tattoos. Of the 87 responses, 76 (87%) 
provided at least some feedback. (Table 3b) The majority of 
these comments were answers to how SPs removed the 
moulage temporary tattoo(s). Twenty-six of the SPs indicated 
that they used only soap and water to remove them. Other 
methods listed for removing them included: spirit gum 
remover, make-up adhesive remover, baby/olive oil, facial 
wipes, vinegar, eye make-up remover, alcohol pads, and 
shaving cream. 
 

 
Table 3b. Sample of qualitative feedback from patients. 
 
Since 2016 we have received over 300 requests for moulage 
temporary tattoos. These requests came from 17 military 
training sites and 32 civilian training sites. The scope of 
location testing sites expanded rapidly from the initial 5 
military partner sites. Additional sites were added by word of 
mouth and promotion of the project (e.g. conference booth, 
talks, presentations, courses, etc.). In total 49 sites received 
tattoo packets. These sites included 17 military (34.6%) and 32 
civilian (65.3%) simulation centers all over the United States 
(total 43, from 20 states and the District of Columbia) and at 
international sites (total 6, 4 continents: Europe, 
Australia/Oceania, Asia, and Africa). 
 
Additionally, we tracked how frequently each individual tattoo 
illustrations and ATLS patient case tattoos were requested. For 
general tattoo (combining all individual anatomical, clinical, 
and trauma illustrations) inquires, we found that burns (n=22), 
bruises (n=21), and lacerations (n=20) were the most requested. 
Of the 21 available ATLS patient cases, the top 5 requested 
cases, in order, were patients E (n=23), L (n=22), and I (n=19). 
 

Discussion 
We designed moulage temporary tattoos to assist and ease the 
implementation of, and participation in, medical simulation 
education courses and events. Field testing the product in many 
different arenas and gathering feedback from all personnel 
involved allowed us to make needed adjustments as the project 
progressed. The tattoos were positively received, and there is a 
demand for a rapid application moulage solution. 
 
As the use of simulation continues to expand within the MHS, 
funding and trained personnel are a constant need (Polk et al. 
2018; Dorlac, Bishop, and Dorlac 2014). Some training sites 
have trained moulage artists on staff. These staff members are 
specially trained in how to create and apply moulage. Other 
sites do not have personnel trained in moulage application, but 
instead use other staff who are assigned moulage as an extra 
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duty. Extra duty moulage staff may be non-medical personnel 
who are unfamiliar with medical terminology and do not 
understand basic anatomy. This is not ideal, because improper 
or inadequate moulage application can be detrimental to the 
effectiveness of the training (Mills et al. 2018; Petersen et al. 
2017; Stokes-Parish, Duvivier, and Jolly 2017).  
 
With limited funds and personnel for medical simulation, 
increasingly compressed course and training timelines, and the 
rapid expansion of simulation training throughout the military, 
there is a need to streamline the moulage application process. 
Our library of illustrations, that when printed on commercially 
available water-activated temporary tattoo media, can easily 
simulate many combat wounds. The use of temporary tattoos is 
a validated method for applying rapid application moulage and 
is comparable to more traditional moulage techniques (Pettitt 
2017). 
 
Knowledge of Temporary Tattoo Application 
An unexpected finding from the samples sent to the training 
sites indicated most users are unfamiliar with how to apply a 
temporary tattoo. This issue was partially resolved after we 
created printed directions and a tattoo application video and 
sent them to each end user. However, this did not completely 
resolve the issue. Application instructions were not always 
communicated from the person receiving the tattoo packet to 
the personnel applying the tattoos. Confusion concerning tattoo 
application can diminish the use and overall impact of the 
tattoos among artists, learners, and SPs. To ensure that all end 
users had instructions we included printed instructions in each 
envelope of temporary tattoos included in the mailed packets. 
 
Future Directions and Commercialization 
The intent of this project was to create a tool for improving the 
speed, cost (monetary and personnel), and quality of moulage. 
We recognize that moulage temporary tattoos are physically 
limited to their 2D nature. While traditional techniques can be 
added to provide depth and texture it would be ideal to create 

3D temporary tattoos. The technology around 3D printing is 
rapidly expanding and this manufacturing process may be a 
solution to creating cost effective moulage prosthetics.  
Augmented (AR) and virtual reality (VR) could easily be 
incorporated with the moulage temporary tattoos. This 
technology may not be appropriate for real time training but 
could be ideal for teaching in a classroom setting. Utilizing the 
tattoos as digital markers, mobile device applications (app) can 
use them to retrieve additional information to further expand 
the knowledge of learners. For example, using a mobile (e.g. 
phone or tablet) or wearable device (e.g. AR or VR headsets), a 
user could scan a tattoo using the device camera, and be 
provided with additional teaching tools (e.g. animation, text, 
audio, photographs, case studies, references). Assessment 
components could also be built into the app, either pre- or post-
course and provide data for validation purposes. An example of 
this could involve using an interactive pre-course testing app 
assessing a learner’s current knowledge of how to treat a 
specific injury prior to attending a course. Using the same app, 
the learners could then take a post course test to assess 
knowledge gained during a course. Future tests could be push 
out using the app to assess skill/knowledge attrition.  
 
Throughout this project, we received many inquiries regarding 
where the moulage temporary tattoos could be purchased and 
how much the moulage temporary tattoos cost. We are 
currently working to establish an avenue for the 
commercialization. Through the relationship with HJF 
Technology Transfer Office, and potential business partners, 
we are finalizing a Cooperative Research and Development 
Agreement (CRADA) that will allow the sharing of the product 
presented in this paper. A license agreement has been fully 
executed, including potential business plans for the sale and 
distribution of the tattoos. It is our hope that these moulage 
temporary tattoos will be available for purchase in the near 
future. 
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