/
o Recwares
0.00 Publishing

Surgical Science, 2023, 14, 377-387
https://www.scirp.org/journal/ss
ISSN Online: 2157-9415

ISSN Print: 2157-9407

Entry-Level Forward Surgical Team Training Is
Associated with Increased Confidence of
Primary Combat Surgeons

Junnan Wang?*, Jiating Hu?*, Wang Xi?!*, Pengchao Cheng!, Pei Wang!, Zhinong Wang!#, Jian Xiaol#

'Department of Cardiothoracic Surgery, Changzheng Hospital, Naval Medical University, Shanghai, China
2Department of Nursing, Changzheng Hospital, Naval Medical University, Shanghai, China
Email: *wangzn007@smmu.edu.cn, *lizardxj@163.com

How to cite this paper: Wang, J.N., Hu,
J.T., Xi, W., Cheng, P.C., Wang, P., Wang,
Z.N. and Xiao, J. (2023) Entry-Level For-
ward Surgical Team Training Is Associated
with Increased Confidence of Primary Com-
bat Surgeons. Surgical Science, 14, 377-387.
https://doi.org/10.4236/ss.2023.145042

Received: March 25, 2023
Accepted: May 28, 2023
Published: May 31, 2023

Copyright © 2023 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Background: In recent years, we have established an entry-level Forward
Surgical Team (FST) training program in a Chinese military medical univer-
sity for the 5th grade undergraduates, who would be deployed to different
military medical services as primary combat surgeons. This study aimed to
assess the role of this pre-service training in improving their confidence with
combat medical skills, after several years since they received the training.
Methods: We conducted a nationwide survey of 239 primary combat surge-
ons who have ever participated in an entry-level FST training program before
deployment between June 2016 and June 2020, which was for evaluating on a
5-point Likert scale the benefits of entry-level FST training and conventional
surgery training in improving their confidence with combat medical skills.
The difference in scores was compared using the student #test. Significance was
considered as P < 0.05. Results: The total score was significantly higher for
entry-level FST training than that for conventional surgery training (30.76 +
4.33 vs. 28.95 * 4.80, P < 0.001). There was no significant difference between
the training for surgical skills confidence scores (18.03 + 8.04 vs. 17.51 + 8.30,
P =0.098), but for non-technical skills, the score of entry-level FST training
was significantly higher than that of conventional surgery training (12.73 +
5.39 vs. 11.44 + 5.62, P < 0.001). The distributions of confidence scores were
different under various subgroups by demographics. There were no signifi-
cant differences in scores between the two training in all specific surgical skill
sets except “life-saving surgery” (P = 0.011). Scores of all 4 non-technical skill
sets were significantly higher for entry-level FST than those for conventional
surgery training (P < 0.05). Conclusions: The training should be considered
as an essential strategy to improve confidence in combat medical skills, especial-
ly life-saving surgery and non-technical skills, for primary combat surgeons.
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1. Introduction

Forward Surgical Team (FST) is a highly mobile team for surgical missions on
the battlefield, providing the first level of resuscitative surgical care within the
theater of combat operations [1]. FST skills are useful for surgeons at all levels
throughout the continuum of combat surgical care, and FST-related training or
experience is deemed as important methods for learning war surgery and sustain-
ment of combat surgery skills [2] [3] [4]. The current condition of FST training
in China is far from satisfactory. Though military medical schools have such
FST-related courses as damage control resuscitation and damage control surgery
[5], there are still certain obstacles and deficiencies in terms of concepts, equip-
ment, processes, and evaluation in the development of FST training.

Under such circumstances, in recent years, we have established an entry-level
FST training program in a Chinese military medical university for the 5th grade
students, equal to the last year of the undergraduate program in the Chinese
medical education model, who have already finished and passed the theoretical
courses of medicine and are with some basic surgical skills [6]. These students would
be deployed to different places of military medical services as primary combat
surgeons. Before deployment, each of them participated in a 30-day entry-level
FST training program, which mainly aimed to enhance the techniques of combat
casualty care and promote teamwork among team members, at the Center for
Clinical Skills Training (CCST) of our university. Besides this, the future primary
combat surgeons also received specific conventional surgery training, a standard
program in military medical universities for the 5th grade students, in the pre-service
training stage. In fact, because of the long-term peace in China, these students
mainly received this sort of training during their college, including the manage-
ment of common surgical diseases and injuries rather than combat traumas, such
as cancer and injuries from traffic accidents.

For primary combat surgeons, the level of confidence in combat medical skills
is closely related to their performance and the effects of military operations. By
improving their confidence, they can make better use of combat medical skills,
they have acquired through long-term learning and practice. However, confi-
dence can be more difficult to build for them, compared to senior combat med-
ics. The difficulty may be related to a lack of targeted pre-deployment training
or frequent military operations experience. It is generally believed that im-
provement of confidence from the appropriate training can maintain for a long.
Thus, this national study first explored the long-term effect of the specific

pre-service training on improving primary combat surgeons’ confidence with
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combat medical skills, by comparing their subjective evaluation for entry-level FST
training and conventional surgery training after several years since they received

the training.

2. Materials and Methods

Entry-level FST training program was devised as a 30-day program composed of
a multimodality combination of didactic lectures, clinical practices and standar-
dized evaluations [6]. Trainees were taught the fundamental FST skills including
life-saving surgery, damage control surgery and other combat casualty care skills,
and will be trained as teams to perform surgical missions efficiently on the bat-
tlefield. Conventional surgery training in this article meant a standard pre-service
training program of reinforcing clinical skills for treating common surgical diseas-
es in civil hospitals, such as trauma, infection, tumor and deformity. It represented
the systematic summarization of undergraduates’ last-year surgery clinical prac-
tice in affiliated hospitals. Actually, duration and modality were comparable for
entry-level FST training and conventional surgery training. The main difference
between the two training was that ideas and contents of the former tend to be
exclusively useful on the battlefield while those of the latter are more diversified
and more appropriate for civil hospitals.

We conducted a nationwide survey of 239 primary combat surgeons who have
ever participated in both entry-level FST training program and conventional sur-
gery training program of Naval Medical University (Second Military Medical Uni-
versity) before deployment between June 2016 and June 2020. All the respon-
dents were young males and responsible for the first level of surgical care. The
survey was approved by the Human Ethics Committee of Naval Medical Univer-
sity (Second Military Medical University). Informed consent was obtained from
all participants.

This study was for evaluating on a 5-point Likert scale the benefits of entry-level
FST training and conventional surgery training in improving primary combat
surgeons’ confidence with combat medical skills (1 = not beneficial, 2 = mildly
beneficial, 3 = moderately beneficial, 4 = considerably beneficial, 5 = extremely
beneficial), which includes 2 major and 10 small skills sets (Table 1) based on
the literature [5] [7] [8] [9] and our practice. The primary judgment criterion
was the score, described as mean (+ Standard Deviation [SD]), attributed by the
surgeons to entry-level FST training or conventional surgery training. Difference
in scores of entry-level FST training and conventional surgery training was com-
pared using student #test. Data were analyzed using IBM SPSS 22.0 (IBM Inc,,
New York, NY, USA). Significance was considered as P < 0.05.

3. Results

Of the 239 surveys distributed all 239 were completed. As shown in Figure 1, the
total score of primary combat surgeons’ confidence was significantly higher for

entry-level FST training than that for conventional surgery training (30.76 + 4.33
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Table 1. Skills sets of combat medical skills of primary combat surgeons.

Skills sets Techniques
Surgical skills

Amputation, vessel repair, tracheotomy, open pneumothorax closure,

. . closed drainage of pneumothorax, exploratory thoracotomy,

Life-saving surgery i ] ) )
peri-cardiocentesis, extracorporeal membrane oxygenation,

exploratory laparotomy, craniotomy, and extremity repair

Packing hemostasis in parenchyma organ injuries, hemostasis

and bandaging in extremity, ligation, compartment syndrome
Damage control . . .
decompression, severe open fracture fixation, debridement, hollow

surgery . . -

organs clamping, colostomy, lienal rupture repair, liver rupture

repair, and firearm injury debridement

Permissive hypotensive resuscitation, early hypothermia
Damage control prevention, early administration of blood products, rapid control
resuscitation of hemorrhage and infection, and administration of

antifibrinolytic agents and coagulation factors
Adult critical care  Preventing circulatory, respiratory and metabolic disorders

Airway assessment, maneuvers to open the airway, application of
Emergency airway  simple airway support devices, needle cricothyroidotomy or
management surgical cricothyroidotomy, and effective positive-pressure
ventilation using a bag and mask
Battle medical care

. . Triage and evacuation within the scope of responsibility
administration

Non-technical skills

Leadership and Leadership, maintenance of standards, planning and preparation,
management workload management, and authority and assertiveness
Teamwork and Team building/maintaining, support of others, understanding
cooperation team needs, and conflict solving

Problem solving and Definition and diagnosis, option generation, risk assessment, and
decision making outcome review

Situation awareness Notice, understand, and think ahead

vs. 28.95 * 4.80, P < 0.001). There was no significant difference between the
training for surgical skills confidence scores (18.03 + 8.04 vs. 17.51 * 8.30, P =
0.098). Further, for non-technical skills, the score of entry-level FST training was
significantly higher than that of conventional surgery training (12.73 £ 5.39 vs.
11.44 £ 5.62, P<0.001).

Table 2 demonstrated subgroups confidence scores of entry-level FST train-
ing and conventional surgery training by demographics. When primary combat
surgeons were grouped by years of medical practice, the score for entry-level
FST training was statistically higher than that for conventional surgery training
in the more years of medical practice subgroup (31.79 + 4.23 vs. 28.76 + 5.30, P
< 0.001) rather than the fewer years of medical practice subgroup (29.57 + 4.16
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Figure 1. Confidence scores distributions of entry-level FST training and conventional sur-
gery training. Whiskers represent minimum and maximum values. Boxes represent medians
with 25th and 75th percentiles. Crosses in the Boxes represent mean values. Dots represent
statistical outliers.

Table 2. Subgroups confidence scores of entry-level FST training and conventional surgery training by demographics.

Entry-level FST Conventional

Demographics Cases fraining surgery training t-value P-value
Total 239 (100%) 30.76 £ 4.33 28.95 +4.80 4.330 <0.001
Years of medical practice
0-2 128 (53.6%) 31.79 £ 4.23 28.76 £ 5.30 4.845 <0.001
3-5 111 (46.4%) 29.57 £ 4.16 29.17 £ 4.17 0.782 0.436
Years of military service
5-8 149 (62.3%) 30.58 +£4.25 29.26 £ 4.84 2.556 0.012
9-12 90 (37.7%) 31.04 + 4.47 28.42 +4.71 3.772 <0.001
Branch of service
Army 38 (15.9%) 31.92 +£3.97 28.63 £5.34 2.843 0.007
Navy 100 (41.8%) 30.74 + 4.46 28.99 +4.96 2.715 0.008
Air force 26 (10.9%) 32.04 +3.87 28.57 £ 4.64 2.692 0.012
Rocket force 15 (6.3%) 31.80 +3.78 27.60 +6.74 2.120 0.052
Strategic support force 12 (5.0%) 28.00 + 5.56 29.83 +3.90 -0.908 0.383
Joint logistic support force 48 (20.1%) 29.54 +3.93 29.52 + 3.58 0.033 0.974
Specialty training
None 109 (45.6%) 31.27 £ 4.88 27.99 £4.93 4.538 <0.001
Trauma surgery 88 (36.8%) 30.35+3.97 29.07 + 4.87 2.118 0.031
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Continued
Other surgical subspecialty 10 (4.2%) 29.20 £3.19 31.5+347 -1.830 0.100
Critical care 32 (13.4%) 30.63 + 3.38 31.09 + 3.50 -0.733 0.469
Primary practice environment

First-aid unit 132 (55.2%) 31.15+4.15 28.46 £ 5.11 4.682 <0.001

Field hospital 64 (26.8%) 30.86 + 5.02 29.67 +4.82 1.304 0.197

Base hospital 33 (13.8%) 29.18 + 3.61 29.64 + 3.09 -0.702 0.487

Military academic 7 (2.9%) 29.29 + 3.40 27.71 £ 4.96 1.041 0.338

Others 3 (1.3%) 32.00 +2.65 30.33 £5.51 0.762 0.525

Military operations months per year

1-4 13 (5.4%) 29.31 £5.33 31.15+5.19 —-0.142 0.318

5-8 189 (79.1%) 30.93 £ 4.36 28.63 +4.82 4.745 <0.001

>8 37 (15.5%) 30.41 +3.79 29.81 + 4.38 0.755 0.455

FST experience

Yes 27 (11.3%) 29.19 + 2.87 28.96 + 3.19 0.477 0.638
No 212 (88.7%) 30.96 + 4.45 28.95 +4.98 4.319 <0.001

vs. 29.17 + 4.17, P = 0.436). However, in both more and fewer years of military
service subgroups, entry-level FST training received significantly higher scores
than conventional surgery training (P = 0.012 and P < 0.001). When branch of
service was discussed, in the subgroups which occupying large proportion of
primary combat surgeons (Army, Navy and Air Force), entry-level FST training
scores were noticeably higher than conventional surgery training scores (P <
0.05), but in Rocket Force, Strategic Support Force and Joint Logistic Support
Force subgroups, there was no significant difference on scores (2> 0.05). As for
specialty training, primary combat surgeons with none or trauma surgery train-
ing experience, rather than others, graded entry-level FST training better than con-
ventional surgery training respectively (£ < 0.001 and P = 0.031). Only surgeons
in first-aid unit (55.2%) scored entry-level FST training statistically higher than
conventional surgery training (31.15 £ 4.15 vs. 28.46 * 5.11, P < 0.001), when
primary practice environment was considered. Combat surgeons with moderate
quantity of military operations months per year were the majority (79.1%)
and only they graded entry-level FST training significantly higher than anoth-
er training (30.93 + 4.36 vs. 28.63 + 4.82, P < 0.001). Meanwhile, surveyed
surgeons without FST experience (88.7%) appraised entry-level FST training
higher than conventional surgery training (30.96 + 4.45 vs. 28.95 £ 4.98, P <
0.001).

Table 3 showed a comparison of the scores for each specific skill set of surgic-
al skills and non-technical skills. There were no significant differences in scores
of two groups in all surgical skills sets expect “life-saving surgery”. Entry-level
EST training gained much more score than another training for this skill set
(3.16 £ 1.33 vs. 2.84 + 1.33, P= 0.011). In contrast, scores of all the 4 non-technical
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Table 3. Subgroups confidence scores of entry-level FST training and conventional sur-
gery training by skill sets.

Conventional
Entry-level

Skill sets FST training ::irgli:;); t-value P-value
Total 30.76 £4.33  28.95+4.80 4.330 <0.001
Surgical skills 18.03 +8.04 17.51+8.30 1.663 0.098
Life-saving surgery 3.16+1.33 2.84+133 2571 0.011
Damage control surgery 299+ 145 295+143 0.338 0.736
Damage control resuscitation 2.98 +1.42 294+143 0346 0.730
Adult critical care 3.12 + 1.40 3.06 +1.35 0.497 0.619
Emergency airway management 2.75+1.40 276 £1.43 -0.030 0.976

Battle medical care administration 3.02+1.42 297+134 0473 0.636

Non-technical skills 1273 +539 1144 +5.62 4.878 <0.001
Leadership and management 3.21+1.36 2.87+141 2593 0.010
Teamwork and cooperation 3.13+£1.40 2.79+135 2573 0.011

Problem solving and decision making 3.19 + 1.32 290+1.40 2309 0.022
Situation awareness 3.21 +£1.30 2.88+1.47 2.669 0.008

skill sets were significantly higher for entry-level FST than for conventional sur-

gery training (P < 0.05).

4. Discussion

Since recent years, we have established an entry-Level FST training program in
Chinese military medical university for the 5th grade undergraduates, who
would be deployed to different military medical services as the primary combat
surgeons. This national study aimed to assess the role of this pre-service training
in improving the primary combat surgeons’ confidence with combat medical
skills, after several years since they received the training. The results from our
national survey showed that compared with conventional surgical training,
entry-level FST training improved the confidence significantly, especially for
non-technical skills, but was related to limited improvement for surgical skills.
This study found such superiority of entry-level FST training may maintain sev-
eral years since deployment of primary combat surgeons and was different from
some other studies focusing on instant feedback of pre-deployment training [2]
[10] [11].

In the study cohort, participants with fewer and more years of medical prac-
tice took essentially equal share of the total. However, only those with fewer years
of medical practice were more likely to approve entry-level FST training. This
could be partly because they had relatively good recollection while primary combat
surgeons with more years of medical practice may forget more about entry-level

FST training. In addition, regardless of the length of military service, the confi-
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dence improvement effect of entry-level FST training was more approved than
that of conventional training. Subgroup analyses for years of medical practice
and years of military service were inconsistent and the reason may be the longer
time of military service did not mean the longer time of medical practice for pri-
mary combat surgeons and undergraduates of our military medical university.
As for subgroup analysis for branch of service, Army subgroup, Navy subgroup
and Air Force subgroup predominated and tend to approve entry-level FST train-
ing, which was in line with conventional opinion. Both Rocket Force subgroup
and Strategic Support Force subgroup occupied a small proportion and gave the
negative opinion, which may be due to sampling error from small sample. Joint
Logistic Support Force subgroup, taking a much percentage of the total partici-
pants, also did not consider that entry-level FST training was more useful for
improving confidence of primary combat surgeons than conventional surgical
training. For primary combat surgeons from Joint Logistic Support Force, there
were ample opportunities for combat medical skills learning and practicing be-
cause most of them served in high-level military hospitals. They may fail to be
impressed for entry-level FST training. The evaluation for entry-level FST training
was significantly high among respondents with none specialty or trauma surgery
specialty, while this trend was not seen among respondents with other specialty.
In addition, only first-aid unit personnel were more likely to approve entry-level
EST training for the confidence increasing effect, while primary combat surge-
ons mainly in other practice environments gave negative results. This may be due
to the different degree of correlation between different m specialties, practice
environments and FST. Primary combat surgeons with moderate military opera-
tions frequency and no FST experience were in the majority and tend to approve
entry-level FST training, which may be particularly useful for confidence in-
creasing of them. In conclusion, the distributions of confidence scores were dif-
ferent under various subgroups by demographics. Our study described the cha-
racteristics of the population that may be more likely to benefit from entry-level
FST training.

Both technical skills and nontechnical skills are important factors to reduce
errors in battlefield medical treatment and improve patients’ safety. In Chinese
Army, 22 surgeries are listed in FST operation procedure, as important parts of
technical skills, and divided into two levels: emergency life-saving surgery and
damage control surgery. According to the recent literatures [12] [13] and our pre-
liminary research [6], technical skill sets of FST that primary combat surgeons
must master mainly included life-saving surgery, damage control surgery, dam-
age control resuscitation, adult critical care, emergency airway management and
battle medical care administration. However, our findings suggested that only
primary combat surgeons’ confidence for life-saving surgery was considered to be
promoted by means of entry-level FST training. This may be because life-saving
surgery was the core content of entry-level FST training, making a deep impres-

sion on trainees.
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Furthermore, we evaluated confidence of nontechnical skills by four dimen-
sions: leadership and management, teamwork and cooperation, problem-solving
and decision-making, situation awareness, and found that entry-level FST train-
ing caused significant improvement for them all. Actually, during tactical com-
bat casualty care, non-technical skills refer to the capability to define and organ-
ize actions from first responders and then caregivers, and highlight combining
good medicine with good tactics in order to avoid additional casualties [14]. The
combat surgeon often assumes the role of leader in FST and they must be able to
rapidly analyze threatening and rapidly changing conditions, assess what sort of
medical help is required, construct an effective staff of care providers, commu-
nicate effectively among the staff and authorities in need, and make appropriate
decisions rapidly, thus, ensuring the ongoing delivery of optimal care. Our en-
try-level FST training with emphasis on the human factors may help primary
combat surgeons grow up quickly in these aspects since deployment. In recent years,
several military medical studies concentrated on the importance of non-technical
skills [9] [10] [15] [16], part of them evaluating both technical and non-technical
skills might indicate the synchronous improvement of them [9]. However, we
speculated the reason why the improve of confidence for non-technical skills was
more apparent than that for surgical skills in our survey was that the promoting
effect on human factors can last long time duration and it was not same for ef-
fect on most surgical skills.

This study is limited by the self-reporting nature of the survey instrument. Con-
fidence in skill sets or procedures is a subjective measure and cannot be easily linked
to primary combat surgeons’ performance. With the aim of providing preliminary
data to guide future investigations, this study does provide the foundation for de-
veloping a novel pre-service training method to better help future primary com-
bat surgeons grow. Due to the time since establishment of entry-level FST train-
ing program was not long, our study included only a limited number of surge-
ons, and however, the respondents from troops across the country were repre-

sentative enough.

5. Conclusion

Entry-level FST training in the undergraduate program, in the pre-service train-
ing stage, should be considered as an essential strategy to improve confidence in
combat medical skills, especially life-saving surgery and non-technical skills, for

primary combat surgeons.
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