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Abstract
Purpose: To evaluate military personnel’s self-rated perceptions of their knowledge, experience and training
after high-fidelity battle injury simulation.
Design: 26 military medical personnel participated in this quantitative study. Data was collected using a
questionnaire after a six-day exercise where participants self-rated 10 statements regarding having sufficient
medical, practical and ethical knowledge, experience and training. Descriptive and inferential analyses were
conducted to obtain the results.

Results: Nurses rated themselves statistically significantly higher than medics in having sufficient medical

knowledge and experience, practical knowledge, experience and training, as well as ethical knowledge and
experience. The nurses also rated themselves statistically significantly higher than physicians in having
practical knowledge, experience and training. Physicians’ self-rated perception was low regarding sufficient
knowledge, experience and training in practical skills. Physicians, nurses and medics all reported low ratings
for sufficient training in ethical issues.

Discussion: Military medical personnel are required to have the knowledge and skills to work autonomously

in challenging and threatening environments. For personnel that seldom see battlefield-like injuries, a clinical
placement in a country with a high frequency of battlefield-like injuries would be advisable. A comparison
between subjective and objective assessments may identify deficiencies in competence, which can negatively
impact quality of care.
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Introduction
Simulation in the Swedish Armed Forces
Learning through simulation can contribute to the
development of theoretical and practical knowledge
for both civil and military healthcare professionals.1,2
Experience from simulations prepares medical
personnel for handling similar complex situations
in the future.3 The practical knowledge acquisition
that occurs in simulation is applied and integrated
as practical skills.4 In health care, practical skills
consist of complex and professionally performed
care actions.5 In simulation, scenarios and events
can be engineered based on the existing skill levels
of medical personnel. From this, inexperienced
medical personnel can learn basic skills and
experienced medical personnel can adjust, improve
and consolidate prior skills.6
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Learning through simulation takes place in
an environment controlled by a facilitator. The
environment can be free from the normal stimuli
that are often found in real-life situations. By
allowing the environment to affect the simulation,
the learning situation can be strengthened and
enable medical personnel to link their learning to
a specific environment or situation.7,8 Power et al.9
have previously described how simulation in the
Irish Defence Forces was considered relevant and
applicable to personnel in the service within and
outside of the country borders. The use of simulation
in Swedish military medical education can largely be
linked to military activities, as learning takes place
in military locations. The training can take place in a
field hospital or in a simulated hostile, unpredictable
and challenging combat environment. This
contributes to a more lifelike situation related to the
shifting military prehospital-care work environment.
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The Swedish Armed Forces (SwAF) primarily focuses
on the United Nations’ international peacekeeping
and humanitarian missions. Swedish military
medical personnel are employed either full-time or
part-time as reserves. The education levels of the
SwAF medical personnel are medics with a medical
education within the armed forces. The medics have
a 14-month theoretical and practical education,
followed by clinical placement at civilian hospitals
and in the ambulance service. Registered nurses
have a basic three-year bachelor’s degree, followed
by one year of clinical practice and subsequent
specialisation in the form of a one-year master’s
degree in, for example, prehospital care, anaesthesia
or intensive care. The physicians have a basic fiveand-a-half-years of medical school, two years of
internship and a five-year specialisation practice in,
for example, surgery, anaesthesiology or emergency
medicine.
All medical personnel are prepared for military
medical care through specific military medical
courses, including face-to-face lectures, practical
training sessions and patient simulations. All
education aims at creating a capable workforce; able
to undertake their military duties wherever they
will be sent. The SwAF provide medical care to both
military personnel and to civilians. This care may
include adults as well as children.

Medical knowledge, practical skills and
ethical foundation in the Swedish Armed
Forces
All military medical personnel are required to have
the medical knowledge and practical skills to work
autonomously, often in a challenging environment,
unlike other healthcare settings.10 In twentiethcentury warfare, haemorrhage is the main cause of
mortality,11 which, in the field, can often be difficult
to detect due to the coverage of body armour.12 Body
parts, such as the lower extremities, pelvis and face,
are without protection and therefore, more exposed to
gunshot wounds and injuries from explosive devices.
Thoracic injuries caused by blasts are also related
to a high incidence of morbidity and mortality.11,13
In trauma care, the potential to prevent deaths is
increased. Malekpour et al.14 show how trauma
education with a focus on assessment, resuscitation
of patients and management of life-threatening
injuries is associated with reduced mortality.
All medical personnel, both military and civilian,
share the same ethical foundation in the care of
patients. Military medical personnel are trained to
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perform according to professional moral values.15
Moral skills are the will and ability to identify
situations where the medical personnel’s or patient’s
dignity is at stake; to act in an ethical way and be able
to take responsibility for themselves and others.16
Promoting moral skills helps soldiers manage
ethical dilemmas responsibly.17 When the patient
loses control of their injured body and encounters
a frightening, unfamiliar emergency situation,
the medical personnel become responsible for the
patient’s survival.18 For all personnel in emergency
care, it is vital not to compromise the patient’s dignity
when survival is the focus and forget the individual
behind the injury.19 The care of severely injured
patients requires broad, but profound expertise for
medical personnel. The military medical personnel
require quality medical knowledge and practical
skills, as well as a solid ethical foundation. This
increases the need for training and feedback after
caring for trauma patients.
The aim of this study was to evaluate military
personnel’s self-rated perceptions of their knowledge,
experience and training after high-fidelity battle
injury simulation.

Method
Quantitative data was collected through participants’
written evaluation of 10 statements regarding having
sufficient knowledge, experience and training of
medical, practical and ethical issues, including one
statement concerning feedback. Descriptive and
inferential analyses were conducted.

Participants
Participants in this study consisted of 26 military
medical personnel – 20 males and 6 females – all
stationed at a military field hospital. Professions
included physicians (n=5, 5 males), nurses (n=11,
7 males, 4 females) and medics (n=10, 8 males, 2
females). The ages ranged from 21 to 51 years (mean
34). The experience from emergency care ranged
from 1 to 15 years (mean 4). Inclusion criteria were
military medical personnel participating in a six-day
long SwAF military exercise, including high-fidelity
trauma simulation in a military hospital setting. All
participants had previous experience of simulation
training.

Data collection
The participants served at the military hospital for
12-hour shifts, one shift per day, during the six-day
exercise. Battlefield-trauma patients were constantly
being transported from the prehospital setting to the
military hospital. Patients were ground transported
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in Sisus, armoured personnel carriers configured to
ambulances. They were also flown into the hospital
with Blackhawk helicopters during all hours of the
day. No actual patients were treated in the hospital
during the exercise; therefore, all patients were
simulated. The scenarios were made more immersive
through the use of moulaged patients. In total, 60
patient scenarios were completed during the six-day
exercise. Every participant partook in at least 30
patient scenarios as a member of the medical team
including physicians, nurses and medics.
The simulated patient scenarios consisted of a wide
range of typical battlefield injuries, for example,
traumatic cardiac arrest, traumatic leg amputation,
shrapnel injury to lower extremities and groin,
injury to shoulders, lung and throat, and blast
injuries from explosive devices. There was also a
constant minor flow of non-battle patients. These
patients presented with minor surgical injuries,
cardiovascular disease, gynaecological problems
and various gastrointestinal disorders. All moulage
patients were educated and trained on symptoms
and signs of their specific injury or disease. When a
patient suffered from, for example, a cardiac arrest
or an emergency tracheotomy had to be carried out,
all medical personnel switched without interruption
from the patient to a manikin lying on an adjacent
patient bed.
Patients requiring a higher level of care were air
transported with a TP-84 Hercules to a university
hospital. Patients who died were initially cared for by
the personnel at the hospital and then transported.
Patient outcome aim was equal to a normal military
care-giving situation. Deceased patients and patients
discharged from the hospitals were again moulaged
and sent back as new patients.
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1.	

I have sufficient medical knowledge to perform
battlefield trauma care on a patient.

2.	

I have sufficient medical experience to perform
battlefield trauma care on a patient.

3.	

I have sufficient medical training to perform
battlefield trauma care on a patient.

4.	

I have sufficient practical skills knowledge to
perform battlefield trauma care on a patient.

5.	

I have sufficient practical skills experience to
perform battlefield trauma care on a patient.

6.	

I have sufficient practical skills training to
perform battlefield trauma care on a patient.

7.	

I have sufficient ethical knowledge to perform
battlefield trauma care on a patient.

8.	

I have sufficient ethical experience to perform
battlefield trauma care on a patient.

9.	

I have sufficient ethical training to perform
battlefield trauma care on a patient.

10.	 I have the opportunity to receive feedback after
caring for real trauma patients in order to
improve my knowledge, practical skills and
ethical knowledge, experience and training after
caring for trauma patients.

Data analysis
Descriptive and inferential analyses were conducted
using IBM Statistical Package for the Social Sciences
(SPSS) 24.0. Descriptive analysis (central tendency
and distribution) was used to describe the data,
whereas inferential statistics (z-test, post-hoc Tukey)
compared potential differences in variables between
groups. The level of significance used was set at
α=0.05.

Of the 10 statements, nurses self-rated their
sufficiency highest on eight statements, while doctors
and medics self-rated their sufficiency highest on
one statement each. The medics self-rated their
sufficiency lowest on seven statements.

Table 1: Participants’ self-rated perception on the 5-point Likert scale (mean, SD) regarding having
sufficient medical/practical/ethical aspects of knowledge, experience and training, including the
opportunity to receive feedback after caring for a real trauma patient.
Items

The study followed the ethical principles in
accordance with the World Medical Association20
regarding anonymity and integrity. Ethical approval
was obtained from the Swedish Armed Forces Centre
for Defence Medicine. All participants received oral
information about the study and participated on a
voluntary basis. All participants who were asked to
participate accepted.

At the end of the six-day exercise, participants
were asked to rate 10 statements on a 5-point
Likert scale, ranging from strongly agree, agree,
neither agree nor disagree, disagree and strongly
disagree. The statements were aimed at responding
to the participants’ self-rated perceptions of having
sufficient knowledge, experience and training in
medicine, practical skills and ethics in the care of
battlefield-trauma patients. The statements were:

Results

Doctor
Mean SD

Nurse
Sig.

Medic

Mean
SD

Sig.

Mean
SD

Medical knowledge

3.40
1.14

4,00 *1
1,09

.020

2,60 *1
1,07

Medical experience

2.60
1.82

3.55 *2
1.44

.025

1.90 *2
0.88

Medical training

2.80
1.10

3.36
1.29

Practical skills knowledge

2.40 *3
0.89

.049

3.82 *3,4
1.08

.036

2.60 *4
1.07

Practical skills experience

2.00 *5
1.22

.023

3.55 *5,6
1.13

.001

1.60 *6
0.70

Practical skills training

2.00 *7
1.22

.014

3.45 *7,8
0.82

.005

2.10 *8
0.74

Ethical knowledge

3.60
1.67

3.91 *9
0.83

.033

2.70 *9
0.82

Ethical experience

3.40
1.67

3.64 *10
1.03

.009

2.00 *10
0.94

Ethical training

2.80
1.48

2.55
1.44

1.90
0.99

Opportunity for feedback after a
real trauma patient

2.25
1.26

2.45
1.13

2.80
0.92

Ethical consideration

Ethical issues were incorporated into the patient
scenarios, such as dealing with dying and dead
patients from different cultural backgrounds.
Feedback sessions were held as informal discussions
in the team, including the researcher as facilitator
after the simulated scenario had ended and before
the next scenario started. The feedback aimed to
support the learning experience.
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the 5-point Likert scale, Table 1 shows 10 statistically
significant differences between the nurses group and
the physicians and medics. There was no statistically
significant difference between the physicians and
medics.

2.30
1.16

*= statistically significant difference at 5% level analysed with z-test (post-hoc Tukey). The number (1-10) indicates pairwise
comparison.

The results of the study are summarised in Table 1
as self-rated perceptions regarding having sufficient
knowledge, experience and training in medical/
practical skills/ethical aspects. A five-point Likert
scale was used, where the score 1 indicates strongly
disagree and the score 5 indicates strongly agree.
Regarding the participants’ self-rated perceptions on
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Medical knowledge/experience/training
There was a statistically significant difference
between nurses and medics regarding self- rating
of having sufficient medical knowledge, where the
medics self-rated lower. Physicians also self-rated
lower in comparison to nurses regarding sufficient
medical knowledge, medical experience and medical
training.

Practical skills knowledge/experience/training
There were also statistically significant differences
between the group of nurses and the groups of
physicians and medics in the practical skills
statements regarding having sufficient knowledge,
experience and training. For the statement regarding
practical skills, nurses self-rated sufficiency
relatively high compared to other statements, while
both doctors and medics self-rated this statement as
one of the lowest in their own groups.

Ethical knowledge/experience/training
Self-rating of sufficient ethical knowledge and ethical
experience differed significantly between nurses
and medics, where the medics answers rated lower
on both statements. For having sufficient ethical
knowledge, doctors self-rated themselves high
compared to other statements, while nurses and
medics self-rated this statement among the highest
within their groups. Regarding having sufficient
ethical training, the groups of nurses and medics
self-rated themselves relatively low.

Opportunity to receive feedback
Medics self-rated the feedback statement highest of
all three groups, whereas physicians rated the same
statement lowest. This indicates that physicians
feel they have fewer opportunities for feedback after
caring for a trauma patient than nurses or medics
(Table 1).

Discussion
Previous research has shown how the link between
theoretical education and practical training needs
to be strengthened to improve military medical
education in the Nordic countries.21 Through
simulations, the necessary knowledge and skills can
be taught to deal with new, sometimes dangerous and
complex or unexpected situations.22 Both physicians
and nurses rated themselves high on sufficient
medical knowledge. Holmberg et al.24 argue that care
requires both general and specific knowledge, but
that medical personnel can have knowledge without
having immediate experience of it. Medical knowledge
Page 14

Original Article
of care for critically ill or injured patients is classified
as essential23 and can be obtained via simulation.24
Solid medical knowledge and experience can be a way
to protect oneself against stressors leading to mental
health problems common among military medical
personnel caused by caring for severe polytrauma
casualties.25
Conversely, all three professions ranked low on
having sufficient medical training. This shows that
the simulation of, for example, patients exposed
to trauma needs to be introduced early in military
healthcare training. Furthermore, there is a need for
continuous simulation of these patient cases. This
contributes to acquiring experience of military medical
care.21 A study by Jen Heng et al.24 found that the
participants ranked the opportunity for development
of a single simulation as 4.42 on a 5-degree Likert
scale, indicating the value of simulation. Good
medical training in cardiopulmonary resuscitation
and airway management appear to be important areas
for physicians and nurses in emergency care.23,24
Finnegan et al.10 believe that clinical placement in
civilian hospitals during the person’s training needs
to be supplied in areas with patients presenting
similar injury patterns to those in military emergency
care. Clinical placements should also include other
areas, such as pain management, elective surgery,
medical assessment units, paediatrics, burn units
and plastic surgery.10
For sufficient practical skills knowledge, experience
and training, the physicians rated themselves
low. In the Nordic countries, there is a limited
number of trauma cases per country and per year,
which results in limited training opportunities for
physicians. According to Grimm and Johnson,26
appropriate courses may provide training in skills
needed in the care of trauma patients. Practical
skills can be enhanced by simulation in the care of
both critically ill and injured patients.24 Sonesson et
al.21 suggest that the need to develop knowledge and
skills in advanced military traumatology can be met
by international cooperation with NATO and through
e-learning.
In comparison, the nurses rated themselves highly
on having sufficient practical skills knowledge. This
can be explained by the fact that theoretical and
practical action are often combined in nursing care.
For the better part of the year, the military nurses
who are reserves in SwAF work as specialists in
their specific care area at a civilian hospital. Thus,
nurses come in somewhat regular contact with the
injuries they may face during military service.10
The nurses’ experience-based knowledge and skills,
therefore, lead to an autonomous, responsible care
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staff.27 Aitkin et al.28 also believe that, in addition
to experience, health and preventive hospital deaths
are reduced through nurses’ high level of education
(bachelor’s degree). According to Daouk-Öyry et al.,29
the competencies needed in an emergency medicine
environment include professionalism and some sort
of emotional intelligence. It is a unique situation
when medical personnel meet a patient face to face
in a critical life or death situation.30

patients, since the patient flow allowed all patients
to receive optimal health care, regardless of injury or
illness. Another limitation was that – since this is a
subjective self-assessment – the participants could
only rate specific statements. There might have been
other statements that could have provided a better
understanding of the situation.

Traditionally, military medical education and training
consists of short theoretical briefings and practical
training sessions for a limited time and often in
extreme environments.21 This may be the reason why
all professions rated themselves so low on having
sufficient ethical training. It is problematic that they
rated low in this category, as caring acts need to be
incorporated through head, heart and hand to be
accomplished.31 The care act needs to be included
in the patient-caregiver relationship32 not just as a
mechanical act without emotional association.

All professions self-rated relatively low on all statements
in this study regarding sufficient medical, practical
and ethical knowledge, experience and training. The
low rating is to be put in relation to a profession that
requires medical personnel to have the knowledge
and skills to work autonomously in challenging
and potentially threatening environments. To
regularly let personnel train in countries with a high
frequency of battlefield-like injuries could be better
than an extended clinical placement in a country
with low frequency of battlefield-like injuries. This
study’s subjective assessment in comparison with
an objective assessment has the potential to identify
deficiencies in levels of knowledge and skills, which
can negatively impact the quality of care.

Limitations
A limitation of this study is that no baseline was used
to show improvement by the simulation. Another
limitation is that no patients were children. Caring for
children affected by traumatic injury requires specific
competence.33 Previous research has shown that
both physicians and nurses experience a shortage
of theoretical and practical knowledge concerning
paediatric emergencies, resulting in perceived
negative stress.34,35 One additional limitation was
that personnel were never forced to prioritise among

Conclusion

Corresponding author: Anna Abelsson,
anna.abelsson@ju.se
Authors: A Abelsson1, L Lundberg2
Author Affiliations:
1 School of Health Sciences, Jönköping University
2 Swedish Armed Forces, Centre for Defense
Medicine

References
1.	

Gonzalez L. Kardong-Edgren S. Deliberate practice for mastery learning in nursing. Clinical Simulation
in Nursing. 2017;13(1):10-14.

2.	

Shin S. Park JH. Kim JH. Effectiveness of patient simulation in nursing education: meta-analysis.
Nurse Education Today. 2015;35(1):176–182.

3.	

Murphy S. Hartigan I. Walshe N. et al. Merging problem-based learning and simulation as an innovative
pedagogy in nurse education. Clinical Simulation in Nursing. 2011;7(4);141–148.

4.	

Garvey P. Liddil J. Eley S. et al. Trauma tactics: rethinking trauma education for professional nurses.
Journal of Trauma Nursing. 2016;23(4):210–214.

5.	

Benner P. Tanner C. Clinical judgment: how expert nurses use intuition. The American journal of
nursing. 1987;87(1):23–31.

6.	

Poikela E. Poikela P. Towards simulation pedagogy: developing nursing simulation in a European
network. Rovaniemi: Rovaniemi University of Applied Sciences; 2012.

7.	

Duphily NH. Simulation education: a primer for professionalism. Teaching and Learning in Nursing.
2014;9(3):126–129.

8.	

Taylor N. We’re play-acting: simulation and dramaturgical sociology. Clinical Simulation in Nursing.
2014;(10)11554-558.

Volume 27 Number 2; April 2019

Page 15

Original Article

Original Article

9.	

32.	 Ranheim A. Kärner A. Arman M. et al. Embodied reflection in practice- touching the core of caring.
International journal of nursing practice. 2010;16(3):241-247.

Power D. Henn P. Hick D. et al. An evaluation of high fidelity simulation using a human patient
simulator in a new diploma in military medical care. Journal of Military and Veterans’ Health.
2013;21(4):1-10.

10.	 Finnegan F. Finnegan S. Bates D. et al. Preparing British Military nurses to deliver nursing care on
deployment. An Afghanistan study. Nurse Education Today.2015;35(1):104–112.
11.	 Poon H. Morrison JJ. Apodaca AN. The UK military experience of thoracic injury in the wars in Iraq and
Afghanistan. Injury. 2013;44(9):1165–1170.
12.	 Truhlar A. Deakin CD. Soar J. et al. European Resuscitation Council Guidelines for Resuscitation.
Section 4. Cardiac arrest in special circumstances. Resuscitation.2015;95:148-201.

33.	 Browne LR. Keeney GE. Spahr CD. et al. Trauma care for children in the field. Clinical Pediatric
Emergency Medicine. 2014;15(1):38–48.
34.	 Brossier D. Bellot A. Villedieu F. et al. Implementation and assessment of a training course for residents
in neonatology and pediatric emergency medicine. Archivos de pediatría. 2017;24(5):432-438.
35.	 Finnegan A. Lauder W. McKenna H. The challenges and psychological impact of delivering nursing care
within a war zone. Nursing Outlook. 2016;64(5):450-458.

13.	 Tong D. Beirne R. Combat body armor and injuries to the head, face and neck regions: a systematic
review. Military medicine. 2013;178(4):421- 426.
14.	 Malekpour M. Neuhaus N. Martin D, et al. Changes in rural trauma prehospital times following the
Rural Trauma Team Development Course training. American journal of surgery. 2017;213(2):399–404.
15.	 Rochon C. Williams-Jones B. Are Military and Medical Ethics Necessarily Incompatible? A Canadian
Case Study. Journal of medical law and ethics.2016;44(4):639-651.
16.	 Wortel EM. Bosch J. Strengthening moral competence: A ‘train the trainer’ course on military ethics.
Journal of Military Ethics. 2011;10(1):17–35
17.	 van Baarle E. Bosch J. Widdershoven G. et al. Moral dilemmas in a military context. A case study of a
train the trainer course on military ethics. Journal of moral education. 2015;44(4):458–479.
18.	 Abelsson A. Lindwall L. The Prehospital assessment of severe trauma patients performed by the
specialist ambulance nurse in Sweden—a phenomenographic study. Scandinavian journal of trauma,
resuscitation and emergency medicine. 2012;20(67).
19.	 Heijkenskjöld KB. Ekstedt M. Lindwall L. The patient’s dignity from the nurse’s perspective. Nursing
Ethics. 2010;17(3):13–24.
20.	 World Medical Association. Declaration of Helsinki. Ethical Principles for Medical Research Involving
Human Subjects. JAMA. 2013;310(20):2191-2194.
21.	 Sonesson L. Boffard K. Lundberg L. et al. The challenges of military medical education and training for
physicians and nurses in the Nordic countries – an interview study. Scandinavian journal of trauma,
resuscitation and emergency medicine. 2017;25(38).
22.	 Heldal I. Backlund P. Johannesson M. et al. Connecting the links: narratives, simulations and serious
games in prehospital training. Studies in health technology and informatics. 2017;235:343-347.
23.	 Holmberg M. Fagerberg I. Wahlberg AC. The knowledge desired by emergency medical service managers
of their ambulance clinicians – A modified Delphi study. International emergency nursing. 2017;34:2328.
24.	 Jen Heng P. Evelyn W. Lateef F. Simulation training for emergency teams. Education in Medicine
Journal. 2015;7(4):37-44.
25.	 Finnegan AP. Finnegan S. Thomas M. et al. The presentation of depression in the British Army. Nurse
Education Today. 2014;34(1):83-91.
26.	 Grimm J. Johnson K. Saint Louis Center for Sustainment of Trauma and Readiness Skills: A
Collaborative Air Force-Civilian Trauma Skills Training Program. Journal of Emergency Nursing.
2016;42(2):104-107.
27.	 Abelsson A. Rystedt I. Suserud B-O. et al. Mapping the use of simulation in prehospital care – a
literature review. Scandinavian journal of trauma, resuscitation and emergency medicine. 2014;22(22).
28.	 Aitkin L. Sloane DM. Bruyneel L. Nurse staffing and education and hospital mortality in nine European
countries: a retrospective observational study. Lancet.2014;383(9931):1824-1830.
29.	 Daouk-Öyry L. Mufarrij A. Khalil M. et al. Nurse-Led Competency Model for Emergency Physicians: A
Qualitative Study. Annuals of Emergency Medicine. 2017;70(3):357-362.
30.	 Abelsson A. Lindwall L. What is dignity in prehospital emergency care? Nursing ethics. 2017;24(3):268–
278.
31.	 Galvin K. Todres L. The creativity of ‘unspecialization:’ a contemplative direction for integrative scholarly
practice. Phenomenology & Practice. 2007;1:31-46.
Page 16

Journal of Military and Veterans’ Health

Volume 27 Number 2; April 2019

Page 17

