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I love it when the moderator opens the microphone up to the 
audience after a lecture or oral abstract presentation at a scientif-
ic conference. Someone may ask a question or make a comment 
that challenges the methods or conclusions of work. They may 
ask for deeper explanations. Why was a particular statistical 
tool used? How were cases excluded? Was a different interpre-
tation of the results considered? This sort of scholarly discussion 
is very healthy. It helps to advance the science and increases our 
understanding. I wish there was more of it.

Peer-reviewed journals provide another opportunity for schoar-
ly exchange. They have correspondence sections where a letter 
to the editor can provide the start of interactions similar to those 
at scientific conferences. Unfortunately, few take advantage of 
this opportunity. Again, I wish that there was more of it. The 
publication of a scholarly paper should trigger well-mannered, 
well-reasoned conversations that probe into the paper’s topic, 
premises, hypotheses, methods, analyses, results, discussion, 
conclusions, implications, and applications.

Now there are other places where these types of discussions are 
often taking place. Rather than in the letters to the editor sec-
tions, many professionals read and comment on research papers 
and other scholarly works on social media channels. It’s great 
that these discussions are taking place, but it could be even bet-
ter if the journal that published the article facilitated inclusion of 
the authors and invited all of the journal’s readers to participate.

mailto:mic.gunderson%40internationaljournalofparamedicine.com?subject=
https://doi.org/10.56068/MESG1218
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/2730
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/2730
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In an effort to foster these types of conversations about content published in the Interna-
tional Journal of Paramedicine (IJOP), we will be taking a different approach to the tradi-
tional journal correspondence section. IJOP will be launching the Dialogue section with 
our next issue. It will still publish traditional letters to the editor but will also re-publish 
posts about IJOP content curated from select social media channels. 

We plan to initiate these discussions with each new IJOP article announcement. We 
will be making those announcements on the National EMS Management Association’s 
(NEMSMA) LinkedIn, Facebook, Instagram, and Twitter accounts along with new so-
cial media channels being created specifically for IJOP on YouTube and elsewhere. We 
will also be starting a new e-mail discussion group for IJOP, separate from the popu-
lar NEMSMA discussion group. Featured papers from IJOP will each have their own 
thread on the new listserv.

These publication announcements and other types of content posts will get the conver-
sations started. Authors will be invited to directly respond to the comments, questions, 
and discussions that follow. Readers will be encouraged to participate.

To help establish and maintain a professional and constructive decorum in these con-
versations, the message traffic will be moderated. That will allow IJOP’s social medial 
editors to screen posts before becoming publicly visible. Everyone participating in these 
discussions will be asked to include their names and location or professional affiliation. 
Posts without identification or having an unconstructive or otherwise unprofession-
al tone will be sent back to the submitter for revision. We want authors and members 
of the professional community to feel safe to participate, comment, and ask questions 
without fear of unbecoming exchanges.

We anticipate that some experimentation and adjustment of these policies and proce-
dures will be needed as we move forward, but we hope that the benefits will strongly 
outweigh the hassles and risks. We want innovation in the design of scholarly journals. 
We want to reach and engage more of our colleagues in scholarly discourse regarding 
the art and science of paramedicine. We hope that the Dialogue section and its approach 
will help accomplish that.

Watch for announcements about the Dialogue section as IJOP’s social media activities 
begin to ramp up. In the meantime, please use e-mail to submit comments or questions 
to be considered for publication in the Dialogue section. For now, send them to mic.
gunderson@internationaljournalofparamedicine.com. I’m looking forward to your com-
ments and questions to advance our science, understanding, and application.

mailto:mic.gunderson%40internationaljournalofparamedicine.com?subject=Dialogue%20Section
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ABSTRACT
Background: Tension pneumothorax resulting from chest trauma is a rapidly fatal 
condition that requires prompt treatment.  Prehospital open thoracostomy (POT) is a 
potentially lifesaving intervention that can be performed in the field to treat tension 
pneumothorax. However, the results from POT performed by ground EMS providers 
have not been well-studied. The objective of this study was to compare outcomes for 
patients with chest trauma who underwent POT performed by ground EMS provid-
ers with a matched cohort who did not undergo this procedure in the field. 
Methods: A retrospective chart review of consecutive adult patients presenting to a 
Level I trauma center with chest trauma were analyzed from 2017-2020. Outcomes 
were compared to a patient cohort who did not undergo POT matched by severity of 
injury and prehospital CPR. 
Results: A total of 14 POT patients were identified.  Majority of POT were bilateral 
(n=11/14, 78.6%) and all of these patients (n=14/14) had prehospital cardiac arrest. 
Return of spontaneous circulation was obtained in 2 patients with penetrating inju-
ries (14.3%). There was no difference in total and scene EMS time compared to the 
matched cohort without POT (p>0.05). 
Conclusions: This study demonstrated that open thoracostomies could be performed 
by ground EMS units without increasing prehospital time for severely injured trauma 
patients and greater achievement of ROSC. Larger, prospective, multi-institutional 
analyses are needed to further evaluate outcomes. 

INTRODUCTION

Tension pneumothorax (tPTX) is a rapidly progressive condition 
resulting in significant mortality from obstructive shock and 
cardiac arrest if left untreated.  Identification and treatment of 
tPTX in the prehospital setting can be a life-saving measure for 
patients prior to definitive management.  Performance of nee-

mailto:alison.annette.smith@gmail.com
https://doi.org/10.56068/QMBV3502
https://internationaljournalofparamedicine.com/index.php/ijop/article/view/2327
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dle thoracostomy (NT) in the prehospital setting by medics is one approach to relieve 
tPTX.  However, the efficacy of this procedure has recently been brought into question 
(Robitaille-Fortin, 2021; Axtman, 2019; Martin, 2012; Kaserer, 2017).  The ability of NT 
to deliver successful and reliable decompression of the thoracic cavity in patients with 
suspected tPTX remains unclear (Robitaille-Fortin, 2021).  Previous studies have shown 
a relatively high failure rate of NT to relieve tPTX (Axtman, 2019; Martin, 2012; Kaserer, 
2017).  NT has also been shown to have lower rate of successful intra-thoracic placement 
due to variety of reasons which include catheter kinking, misplacement, and blockage 
of the catheter during placement. 

In 2017, the Tactical Combat Casualty Care (TCCC) guidelines recommended an ag-
gressive approach to treat tPTX based upon mechanism of injury and respiratory dis-
tress (Butler, 2018).  Open thoracostomy (OT) is identified as an additional treatment 
option for suspected tension pneumothorax after two unsuccessful NT attempts. The 
medical provider must have the necessary training and the patient have clinical signs 
of shock.  Despite the emergence of OT in the prehospital setting, few previous studies 
have evaluated its outcomes (Chesters, 2016; Dickson, 2018; Massarutti, 2016; Hannon, 
2020; High, 2016; Jodie, 2017; Mistry, 2009; Jodie, 2017).  Two recent systematic reviews 
found varying success with OT and several reported complications (Robitaille-Fortin, 
2021; Sharrock, 2021).  The objective of this study was to measure clinical outcomes for 
patients with chest trauma who underwent prehospital open thoracostomy (POT) by 
ground EMS units and also to determine if POT increased prehospital EMS time. We hy-
pothesized that patients with chest trauma and signs of tPTX could efficiently undergo 
POT in the field by prehospital ground EMS providers.

METHODS

A retrospective chart review of consecutive adult patients with chest trauma who pre-
sented to University Hospital in San Antonio from January 1, 2017- May 31, 2020 was 

performed.  Subjects under 18 years of age, pris-
oners, and pregnant women were excluded.  In-
stitutional Review Board approval from obtained 
from the University of Texas Health Science 
Center at San Antonio. A Health Insurance Porta-
bility and Accountability Act (HIPAA) waiver of 
informed consent was obtained.

Data were also obtained from San Antonio Fire 
Department (SAFD) to further identify patients 
who underwent open thoracostomies in the field. 
San Antonio Fire Department responds to all 
major trauma incidences with a dual paramed-
ic staffed mobile intensive care unit, and a four 
personnel fire department first responder unit, 
and an EMS medical supervisor.  All paramedics 
receive annual continuing education in perfor-
mance of POT (San Antonio Fire Department, 

Figure 1 – Anatomic landmarks for 
performance of prehospital open 
thoracostomy using finger or Kelly clamp.
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2022).  Training includes 
both didactic and psycho-
motor skills in a cadaver-
ic based training.  Entry 
into the pleural cavity is 
performed with either the 
medic’s gloved finger or 
a Kelly clamp at the 5th 
intercostal space, between 
the anterior axillary and 
midaxillary line as demon-
strated in Figure 1.  Pre-
hospital triggers for open 
thoracostomy are shown in 
Figure 2. SAFD is the only 
prehospital agency in San Antonio currently performing POT. 

Patient demographics (age, co-morbid conditions, gender, race, mechanism of injury), 
EMS scene time, total EMS time (defined as the sum of dispatch to scene, scene time, 
and scene to hospital transport time), prehospital interventions (needle thoracostomies, 
open thoracostomies, CPR, intubation), procedures in the ED (chest tube, ED thoracoto-
my, intubation, CPR), operative intervention, return of spontaneous circulation (ROSC), 
and mortality were recorded.   Outcomes from patients who had open thoracostomies 
in the field were compared to a matched cohort who did not have these interventions 
in the field. A historical cohort of patients with chest trauma using ICD 9/ICD 10 codes 
from the Trauma Registry was used to create a matched group. The two cohorts were 
matched 1:1 based upon age, gender, mechanism of injury, injury severity score (ISS), 
and abbreviated injury scale (AIS) of the chest. 

Statistical analysis was performed with continuous variables compared using the Mann 
Whitney U test. Fisher’s exact test were used to compare categorical variables. Mean 
and standard error of mean (SEM) or median and interquartile range (IQR) were calcu-
lated where appropriate. Categorical data were calculated as percentages. Prehospital 
vital signs (i.e., heart rate, systolic blood pressure, respiratory rate) and Glasgow Coma 
Scores (GCS) were reported as median values with ranges. Data were analyzed using 
GraphPad software (version 5, La Jolla, CA) and IBM SPSS (version 27, Armonk, NY).  
Statistical significance was defined as p <0.05. 

RESULTS

Patient DemograPhics anD injury mechanism

A total of 1281 patients with chest trauma were reviewed and 14 (1.1%) prehospital 
open thoracostomies were performed by ground EMS.  For patients with POT, the 
average age was 38.4 +/- 5.7 years and 71.4% were men (n=10/14). The average BMI 
was 29.3 +/- 2.5. Penetrating mechanism was the cause of injury in 42.9% (n=6/14) with 
average ISS 33.5 +/- 5.7 and average chest AIS 3.7 +/- 0.4.  

Figure 2 – Criteria for open thoracostomy in the prehospital setting.
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Patients were compared to a matched cohort of similar injury patterns in patients who 
sustained chest trauma and did not have POT. Subjects were well matched in terms of 
age, gender, BMI, ISS, AIS chest, and incidence of penetrating mechanism of chest trau-
ma (p>0.05).  These results are summarized in Table 1.

Baseline Demographics POT (n = 14) No POT (n = 12) p value 
Age, yrs (SEM) 38.4 (5.7) 45.3 (18.7) 0.32 
Male gender, n (%) 10 (71.4) 10 (83.3) 0.65 
BMI, avg (SEM) 29.3 (2.5) 28.7 (6.7) 0.71 
Injury severity score, avg (SEM) 33.5 (5.7) 39.1 (4.8) 0.37 
Abbreviated injury scale, chest, avg (SEM) 3.7 (0.4) 3.5 (1.1) 0.71 
Penetrating mechanism, n (%) 6 (42.9) 3 (25.0) 0.43 

 

Table 2 – Prehospital information and in-hospital care for trauma patients who underwent a prehospital 
open thoracostomy (POT) compared to a matched cohort of patients who did not undergo POT.

Scene Characteristics POT (n = 14) No POT (n = 12) p value 
EMS Time scene, min, avg (SEM) 12.7 (1.1)  15.8 (3.0) 0.86 
Total EMS time, min, avg (SEM) 37.6 (4.9) 36.9 (4.2) 0.86 
Intubated in the field, n (%) 12 (85.7) 10 (83.3) 1.0 
Prehospital cardiac arrest, n (%) 14 (100) 12 (100) 1.0 
Prehospital blood, n (%) 8 (57.1) 2 (16.7) 0.05 
Open Thoracostomies    
Needle thoracostomy, n (%) 6 (42.9) 5 (41.7) 1.0 
Bilateral needle thoracostomy, n (%) 5 (35.7) 2 (16.7) 0.39 
Intrathoracic NT, n (%) 2 (33.3) 2 (16.7) 1.0 
In-Hospital Care    
ED Glasgow coma scale, median (IQR) 3 (3-3) 3 (3-3) 0.53 
Resuscitative thoracotomy, n (%) 6 (42.9) 2 (16.7) 0.22 
Chest tube, n (%) 7 (50.0) 12 (100) 0.006 
Operative Thoracotomy, n (%) 1 (7.1) 8 (66.7) 0.003 
Return of spontaneous circulation, n (%) 2 (14.3) 10 (83.3) 0.001 
Mortality, n (%) 12 (85.7) 12 (100) 0.48 

 

Table 1 – Baseline patient demographics and mechanism of injury for trauma patients who underwent 
a prehospital open thoracostomy (POT) compared to a matched cohort of patients who did not undergo 
POT. 

PrehosPital characteristics 

Average EMS scene time in the POT cohort was 12.7 +/- 1.1 minutes and 15.8 +/- 3.0 
minutes in the non-POT group, (p = 0.86). The total time from alert of emergency ser-
vices to arrival to the ED was 37.6 +/- 4.9 minutes in the OT group and 36.9 +/- 4.2 
minutes in the non-OT (p = 0.86).  In the POT group, 85.7% of patients (n=12/14) were 
intubated prehospital, while 83.3% (n=10/12) from the non-OT group were intubated 
prehospital (p = 1.0). There was a significant difference in the number of patients receiv-
ing prehospital blood between the OT (n = 8/14, 57.1%) and non-OT (n =2/12, 16.7%) 
groups (p=0.05). All patients in the POT group (n=14/14, 100%) and non-POT group 
(12/12, 100%, p =1.0) had traumatic prehospital cardiac arrest.  Table 2. 
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PrehosPital oPen thoracostomies

Among patients in the POT group, 78.6% (n=11/14) had bilateral open thoracostomies 
performed in the prehospital setting. No injuries to providers were reported by EMS 
agencies who performed POT in these patients.

PrehosPital oPen thoracostomies anD neeDle DecomPression 

A total of 11 patients in both groups had prehospital NT with 42.9% (n=6/14) in the 
POT group undergoing NT prior to OT.  Compared to the performance of NT in the 
non-POT group (n=5/12, 41.7%), this was not found to be statistically different (p=1.0). 
There was also no difference in the rate of bilateral NT between the two groups (p=0.39).
Due to hemodynamic instability, chest radiograph and computed tomography of the 
chest were not performed in all patients. Imaging was performed in 42.9% (n = 6/14) 
in POT group and 50.0% (n=6/12) in non-POT group. There were 33.3% of patients 
(n=2/6) in the POT and non-POT groups (n=2/6) who had radiographically confirmed 
successful intrathoracic placement of needle thoracostomy, which was not statistically 
difference between the two groups (p=1.0). 

in-hosPital ProceDures, rosc, anD mortality

Median GCS score on ED arrival was the same for the POT and non-POT groups 
(p=0.53). In the POT group, 50.0% of patients (n=7/14) underwent tube thoracostomy 
placement through a different chest access site after arrival to the emergency depart-
ment compared to 100.0% (n=12/12) patients in the non-OT group (p=0.006).  Resus-
citative thoracotomy was performed in 42.9% (n=6/14) in the POT group and 13.3% 
(n=2/12) in the non-OT group (p=0.08).  Only one patient (7.1%) of the POT group went 
on to have a formal operative thoracotomy compared to 10 patients (66.7%) in the non-
POT group (p=0.003). 

The POT group had lower overall mortality compared to the non-POT group but this 
was not statistically significant (n=12/14, 85.7% vs n=12/12, 100.0%, p=0.17). In the POT 
group, there were two patients who survived pre-hospital cardiac arrest to obtain ROSC 
and ultimately survived to hospital discharge (n=2/14, 14.3%). While the non-POT 
group had a higher incidence of ROSC, there were no survivors to discharge (n=0/12) in 
the non-POT group (p=0.48).

DISCUSSION

In this study, there was no difference in both EMS scene time or total time to definitive 
care. This observation suggests that concerns over delay in presentation to definitive 
care to perform finger thoracostomy were not supported.  Similarly, a study by Fok and 
colleagues investigating factors that prolong scene EMS time found that POT did not 
significantly increase scene time to the hospital (Fok, 2019). 

Due to the significant mortality associated with tPTX, the need for rapid and effective 
treatment is needed.  OT is emerging as an alternative treatment in the prehospital 
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setting. Based on the data presented in this study and previous literature supporting 
the use of OT in the prehospital setting, OT has been demonstrated as a safe treatment 
option for suspected tPTX (Chesters, 2016; Dickson, 2018; Massarutti, 2016; Hannon, 
2020; High, 2016).  This study presents one of the first initial analyses of this procedure 
performed by ground EMS providers.

All patients in this study who underwent POT were in prehospital cardiac arrest with 
a survival rate of 14.3% with two patients obtaining ROSC. This observation suggests 
appropriate selection of patients by ground EMS medics. Prior studies have shown that 
tPTX-induced cardiac arrest swine models had a high rate of failure to restore perfu-
sion when only NT was performed, which suggests that particularly in this subgroup 
of individuals in traumatic arrest that OT is a suitable alternative or adjunct to NT in 
attempts to restore perfusion.  In addition, several studies have questioned whether NT 
is being performed correctly by EMS in the prehospital setting. POT may provide better 
outcomes for successful decompression of the chest (Aylwin, 2008; Shapey, 2012; Kaser-
er, 2017; Weichenthal, 2018).

There was no difference in rates of resuscitative thoracotomies or tube thoracostomy 
placement among the two groups upon arrival to the hospital. This outcome is expected 
given both the severity and mechanism of the traumatic injuries sustained by the two 
groups as well as the high mortality rate. Additionally, OT and NT are not intended to 
be performed as definitive procedures for chest decompression, thus a majority of pa-
tients who had OT or NT would likely have additional interventions upon arrival to the 
hospital performed by physicians such as resuscitative thoracotomies, tube thoracosto-
my, and formal operative thoracotomy. The rate of operative thoracotomy was signifi-
cantly higher in the non-OT group. Based on the high rate of mortality in the OT group, 
these patients likely expired prior to operative intervention.

Questions regarding the safety of this procedure have raised some concerns for per-
forming OT in the prehospital setting to both providers and patients. In this study, there 
were no reported injuries to the prehospital providers after performing OT, suggesting 
these procedures are safe to perform for providers when properly trained. There were 
no reported complications directly related to prehospital performance of OT. Although, 
given the various other interventions (e.g., tube thoracostomy, resuscitative thoracot-
omy, central venous catheterization) that are performed in patients with similar injury 
severity and patterns, concluding an association of complications directly related to the 
finger thoracostomy procedure would be challenging. This analysis is limited due to the 
relatively high mortality rate of subjects in this investigation. One study by Massarutti 
et al. showed that in 55 consecutive severely injured patients with suspected PTX who 
underwent OT, there were no cases of major bleeding, lung laceration, or pleural infec-
tion (Massarutti, 2006).   Other studies have had comparable outcomes in complications 
related to OT including empyema rate and major bleeding which suggests that there are 
minimal complications associated with performing OT.

This study has several notable limitations which merit further discussion. First, the 
retrospective nature of this study may have introduced a selection bias. The study is 
also limited by a relatively small sample size and the evaluation of a single center. This 
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study did not evaluate competency in prehospital providers in performance of POT.  
However, a recent study by Fairley and colleagues of SAFD determined that almost 80% 
of medics correctly identified the anatomic locations for NT and POT (Fairley, 2021).  

Prehospital cardiac arrest was the main indication for performance of POT. As more ex-
perience is gained with this procedure, other criteria need to be evaluated as indications 
such as the presence of tension pneumothorax since these patients could also possibly 
benefit from POT. Additional prospective, multi-institutional studies would need to be 
performed to evaluate competency measures, and to assess whether it has any measur-
able impact on traumatic outcomes. 

CONCLUSIONS

This study demonstrated that FT can be performed by ground EMS units without in-
creasing prehospital time or added morbidity for severely injured trauma patients.  The 
results from this study add to the growing body of literature to support the prehospital 
utilization of finger thoracostomies. Continued education of EMS providers on this pro-
cedure and proper patient selection is essential to the wider adoption of this practice. 
Larger, prospective, multi-institutional analyses are needed to further evaluate out-
comes in order to definitively provide evidence to the superiority of FT over NT. 
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ABSTRACT 

Background: Child injury or death in ambulance crashes may be preventable using 
proper restraints. This systematic review assesses aspects relevant to the proper use of 
pediatric restraints: EMS professionals’ resources and training, knowledge, attitudes, 
and behaviors. It also identifies barriers to using restraints. 
Methods: PubMed and Web of Science were searched using free-text search terms 
between 2000 and 2020. Inclusion criteria included human research, pediatric popu-
lation, ambulance as the mode of transportation, peer-reviewed journals, and English 
full-texts. After initial screening and inclusion, a snowball methodology was used 
to identify potentially relevant articles. Two independent reviewers carried out the 
methodology.  
Results: The original search yielded 80 publications after de-duplication between 
databases, and two additional articles were identified independently of the search 
through snowball sampling. Four publications met inclusion criteria for final analysis. 
Two studies were survey-based among EMS personnel aiming to identify knowledge, 
behaviors, and barriers to child transport. One study used qualitative data collection 
through interviews with ambulance personnel. The final study was a combination 
of survey and observational data. Of note, there were no studies that evaluated an 
intervention. 
Conclusion: Based on this review, there is a lack of research in the realm of safe pedi-
atric ambulance transport. There is a need for quality improvement studies to address 
the barriers that were identified by previous literature and to improve the overall 
safety and compliance of applying pediatric safety restraints during transportation to 
the hospital. 

INTRODUCTION

Unintentional injuries, including motor vehicle accidents, are 
the leading cause of death among children in the United States, 
and many of these deaths are preventable (Heron, 2019). One 
motor vehicle that is often overlooked is the ground ambulance. 
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Traffic-related fatalities are 2.5 to 4.8 times higher for those operating emergency vehi-
cles compared to all other occupations (Maguire, 2002). In the U.S., approximately 1.6 
million pediatric patients ages 0-13 are transported to the hospital using ground ambu-
lances annually, representing 13% of all EMS transports (National Association of State 
Emergency Medical Services Officials, 2020, Shah 2008). According to 20 years of data 
analysis by the National Highway Traffic Safety Administration (NHTSA), there are 
about 4,500 traffic crashes involving ambulances per year, with 34% of those resulting in 
injury (National Highway Traffic Safety Administration, 2014). Although no published 
data shows how many ambulance crashes involve pediatric patients, it can be inferred 
using the previously stated estimates that approximately 600 ambulance crashes could 
involve pediatric patients each year. 

A key feature of ambulances that make them particularly dangerous to children in a 
crash is the ambulance stretcher, designed for an adult patient and incompatible with 
child transport without additional equipment. To address this limitation, the National 
Highway Traffic Safety Association has issued best-practice recommendations, provid-
ing options that address different scenarios for pediatric patients (U.S. Department of 
Transportation, 2012). Based on these recommendations, the first choice should be a 
pediatric device fitted onto the stretcher; such devices are for children ranging from 4 to 
100 lbs depending on the brand (U.S. Department of Transportation, 2012, National As-
sociation of State Emergency Medical Services Officials, 2012). However, small children 
(i.e., under 40 lbs) can safely be transported via their convertible car seat when installed 
appropriately onto the stretcher; this recommendation does not apply to rear-facing 
only car seats (U.S. Department of Health and Human Services Health Resources and 
Services Administration, undated). When a car seat is unavailable or not indicated (i.e., 
children weighing between 40 and 100 lbs.), there is a high potential for that child to 
be ejected from the four-point adult harness of the stretcher in a crash. In these cases, a 
special pediatric restraint is indicated that minimizes dead space between the stretcher 
straps and the child, as well as providing a fifth strap between the legs for additional 
security that is essential for pediatric patients. 

There is no national, universally adopted standard for safe pediatric transport in U.S. 
ground ambulances.  In 1999, the Emergency Medical Services for Children program is-
sued preliminary guidance on pediatric transport, as proper pediatric restraint systems 
had yet to be developed (U.S. Department of Health and Human Services Health Re-
sources and Services Administration, undated). Then, in 2012, NHTSA issued Best-Prac-
tice recommendations for pediatric ground ambulance transport, indicating scenarios 
under which pediatric restraints or car seats should be used (U.S. Department of Trans-
portation, 2012). However, despite this guidance, only 21 states require a pediatric-spe-
cific safe transport device to be carried on ambulances (National Association of State 
Emergency Medical Services Officials, 2020). 

Our first objective was to systematically assess the literature pertaining to EMS knowl-
edge, attitudes, and behaviors regarding pediatric restraints in the absence of the uni-
versal adoption of a pediatric device requirement for patients. Our second objective was 
to identify barriers to transporting pediatric patients through the proper use of pediatric 
restraints and evidence-based interventions to address these barriers. This study aims to 
identify the gap in research on safe ambulance transport for pediatric patients.
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METHODS

search methoDs

A search strategy was devised in consultation with a medical librarian to identify litera-
ture regarding child restraints in ground ambulances. PubMed and Web of Science Core 
Collection were searched. The search was initially built in PubMed using a combination 
of Medical Subject Headings [MeSH] and keyword terms for child restraints, patient 
transportation, and traffic accidents. Boolean logic and truncation were employed to 
return a comprehensive set of relevant results. 

The search was then translated for the Web of Science Core Collection database. Web 
of Science does not use subject headings, so the search was conducted using the topic 
search, which only searches title, abstract, and author keywords. Both searches were 
limited to English, with publication dates between 2000-2020. This timeframe was cho-
sen based on changes to the guideline and regulatory landscape occurring in the mid-
1990s and early 2000s that emphasized the importance of a child’s age and size when 
determining the proper restraint (Bae, 2014). The final searches can be found in Table 1.

The searches were run on March 31, 2021. The results were uploaded to Excel for 
screening purposes. Additional references were identified from the full text articles that 
met inclusion criteria through the snowballing method in which citing articles were 
screened for possible inclusion.

PubMed Web of Science 
(((“Seat Belts”[Mesh]) OR “Child Restraint 
Systems”[Mesh] OR seat belt* OR child 
safety seat* OR child restraint*) AND 
(((“Ambulances”[Mesh]) OR “Transportation 
of Patients”[Mesh]) OR “Emergency Medical 
Technicians”[Mesh] OR ambulance* OR 
patient transportation OR EMTS OR 
emergency medical technician* OR 
paramedic*)) AND (“Accidents, 
Traffic”[Mesh] OR traffic accident* OR 
traffic crash* OR traffic collision* OR injury 
prevention) 

(seat belt* OR child* restraint* OR child safety 
seat*) AND (ambulance* OR patient transport* 
OR emts OR emergency medical technician* 
OR paramedic*) AND (traffic accident* OR 
traffic crash* OR traffic collision* OR spinal 
immobilization) 
 

 Table 1 – Final search terms.

review Process

Screening was conducted independently by two reviewers first at the title/abstract level 
and then at the full text level in April 2021. Conflicts were resolved by a third reviewer 
with discussion. The inclusion and exclusion criteria can be found in Table 2. The search 
methodology is summarized in a PRISMA diagram (see Figure 1).

Coding

Once the list of included papers was finalized, two reviewers, one with a Ph.D. in health 
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services research and one with professional experience as an EMT and current MD/
MPH candidate, independently coded the articles and reached a consensus where dis-
agreements arose. The reviewers noted the methods employed to address each article’s 

pediatric restraint research objectives. 
The reviewers also identified the top-
ical focus of each article. If applicable, 
they assessed the extent to which EMS 
professionals indicated they properly 
employ pediatric safe transport prac-
tices by tracking the safe transport 
outcomes in each article. To identify 
factors that affected the uptake of 
pediatric restraints in ground ambu-
lances, the study team adapted the 
Consolidated Framework for Imple-
mentation Research (CFIR), a well-es-
tablished framework to examine the 
implementation of guidelines and 
recommendations within health sys-
tems (Damschroder, 2009). The CFIR 
framework includes the individual, 
organizational (“inner setting”), and 
societal (“outer setting”) characteris-
tics that may affect implementation.   
The study team chose the following 
main themes as relevant to safe pedi-
atric transport in ground ambulances:
 ▪ Regulatory incentives: the article 

contextualizes the findings in terms of 
organization or governmental regula-
tions [CFIR = Outer setting – External 
and Policy Incentives]
 ▪ Patient volume: the article de-

scribes the role of pediatric patient 
volume or demand for EMS [CFIR = Outer setting – Patient Needs]

 ▪ Culture: the article describes prevailing norms and values as they pertain to safe 
transport [CFIR = Inner setting – Culture]

 ▪ Resources: the article describes the training/education/time/devices available to 

Figure 1 – PRISMA diagram details the databases 
searched, abstracts screened, and full-texts reviewed; four 
publications were included for final analysis. 
**see Appendix for reasoning.

Inclusion Exclusion 
Pediatric population (<18 years old) 
Human research 
Ambulance transportation 
English language 
 

Not a pediatric population 
Not human research 
Not ground ambulances 
Not safe transport 
Published before 2000 

 Table 2 – Inclusion and exclusion criteria applied during the review process. 
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professionals [CFIR = Inner Setting – Readiness for Implementation – Available 
Resources]

 ▪ Knowledge and Beliefs: the article describes EMS professionals’ knowledge and 
beliefs regarding safe transport [CFIR = Characteristics of Individuals – Knowl-
edge & Beliefs about the Intervention]

 ▪ Self-efficacy: the article describes EMS professionals’ belief in their ability to car-
ry out safe transport [CFIR = Characteristics of Individuals – Self-efficacy]

 ▪ Crash experiences: the article describes EMS professionals’ personal experiences 
with crashes [CFIR = Characteristics of Individuals – Other Personal Attributes]

 ▪ Interventions: the article describes and/or tests a pediatric safe transport inter-
vention [CFIR = Intervention Characteristics]

Finally, the reviewers independently examined each article for the presence and evalu-
ation of interventions to improve the use of appropriate pediatric transport methods in 
ground ambulances. Each article was assigned a ranking to each of the previously-men-
tioned themes to assess their extent and strength of their focus. A single minus sign (“-”) 
indicated no mention of the theme. Positive signs were used to grade the strength of the 
presence of the theme: “+” for limited, “++” for moderate, and “+++” for the strongest 
presence. Reviewers then met and, where rankings differed, came to final consensus on 
a ranking. 

RESULTS

The initial search yielded 80 publications following de-duplication between databases. 
Following title and abstract review, 12 articles were identified for full-text review, which 
yielded two articles for inclusion. Reviewers then examined articles that cited the two 
initially-included articles and identified two additional articles for inclusion. In total, 
four publications met inclusion criteria for final analysis.

Studies differed in terms of their methods. Johnson et al. (2006) used a written survey 
from 302 EMS providers, with a return rate of 67.7%. O’Neil et al. (2014) utilized a child 
passenger safety technician to observe transports and survey EMS providers; 40 chil-
dren were observed, and 63 EMS personnel were surveyed. Oberg et al. (2015) held 
twelve semi-structured interviews with individuals staffing the ambulances, including 
three EMTs, four registered nurses, and five prehospital emergency nurses; this study 
originated in Sweden and was the only study included not taking place in the USA. 
Lastly, Fidacaro et al. (2018) utilized an online survey of EMS providers resulting in 114 
responses, a 60% response rate. 

In contrast, there was close alignment regarding the foci of the four studies. All four 
articles focused on safe child transportation. Safe provider transport, including seat-
belts in the front and/or back of the ambulance, was also a self-reported focus included 
in Johnson et al. (2006) and O’Neil et al. (2014). Any safe transport outcome, including 
quantitative data related to the correctness of restraint use and the correct choice of re-
straint, was reported in three of the four articles. O’Neil et al. (2014) was the only article 
to report a quantitative safe transport outcome: the percentage of correct/appropriate 
EMS transport in pediatric devices. The extent to which EMS transported a child in a 
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car seat was reported in both Johnson et al. (2006) and O’Neil et al. (2014). Johnson et al. 
(2006), O’Neil et al. (2014), and Fidacaro et al. (2020) included outcomes related to the 
EMS transportation of children inappropriately, such as placing the child on a parent’s 
lap. EMS seatbelt usage was reported by Johnson et al. (2006) and O’Neil et al. (2014). 
Lastly, Johnson et al. (2006) was the only article to include outcomes related to private 
vehicle habits of EMS personnel.  

Based on the study foci, included studies examined barriers and facilitators that may 
affect the uptake of safe pediatric transport within ground ambulances. The CFIR 
framework constructs and their inclusion in the study are summarized in Table 3 (n=4). 
Overall, the studies mainly focused on the individual characteristics of those imple-

Table 3 – Analysis of included publications (n=4). 
Key: “-”: not mentioned, “+”: present but limited, “++”: moderately present, “+++”: strongly present   

 
Article Description CFIR: 

Outer Setting 
CFIR: 

Inner Setting 
CFIR: 

Individual 
CFIR: 

Intervention 

Author 
(Year) Title Methods Regulatory 

Incentives 
Patient 
Volume Culture Resources Knowledge 

and Beliefs 
Self-

Efficacy 
Crash 

Experiences 
Intervention 

Tested 

Johnson 
et al. 

(2006) 

Child and 
Provider 

Restraints in 
Ambulances: 
Knowledge, 

Opinions, and 
Behaviors of 
Emergency 

Medical 
Services 
Providers 

Survey + + + + + + + + + + + - 

O’Neil et 
al. (2014) 

Ambulance 
Transport of 
Noncritical 
Children: 

EMS 
Providers’ 

Knowledge, 
Opinions, and 

Practice 

Survey, 
Observation + + + + + + + + + + - - 

Oberg et 
al. (2015) 

The EMS 
Personnel’s 

perception of 
the 

transportation 
of young 
children 

Interview + - + - - + + + - - 

Fidacaro 
et al. 

(2018) 
 

Pediatric 
Transport 
Practices 
Among 

Prehospital 
Providers 

 

Survey + + - + + + + + + + + - - 

menting safe transport and less on organizational and societal characteristics that may 
affect implementation.  Notably, knowledge and beliefs were examined in depth by 
three of the four studies. Self-efficacy—referring to EMS professionals’ confidence in 
their ability to transport pediatric patients safely—was the next most-examined theme 
within the individual construct. The regulatory incentives were very weakly included in 
all four studies. The recurring issues throughout the studies include the general lack of 
training or comfortability in installing pediatric restraints. The basis of knowledge was 
also inconsistent and indicates that EMS providers face challenges when deciding which 
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method of pediatric restraint to use. There is a general disconnect between perceived 
knowledge and the application of knowledge when presented with scenarios involving 
pediatric patients of varying acuity.  Although the barriers to safe pediatric transport 
have been identified in the research, including low frequency of pediatric calls, lack of 
training, and the emotional and social factors present during a call, there has been no 
intervention to improve or address these barriers.  None of the studies evaluated an 
intervention to improve the adoption of or adherence to pediatric safe transport guide-
lines or recommendations.

DISCUSSION

In summary, the included articles focused most strongly on assessing provider challeng-
es at the individual level: the knowledge, beliefs, and self-efficacy barriers to safe pedi-
atric patient transportation in EMS. This was expected considering the self-reported sur-
vey method that was used in three of four of the studies. The outer setting, consisting of 
regulatory incentives and patient needs (i.e., pediatric patient volume), was reported in 
very little detail. This corresponds to the need for more data reporting pediatric call vol-
ume and involvement in ambulance crashes. Most notably, this systematic review found 
no pre/post-implementation studies in the literature that address the knowledge, use, 
and barriers related to pediatric restraints in ground ambulances for pediatric patients. 

Many factors could contribute to pediatric patient safety challenges in ambulances, in-
cluding low call volume, EMS provider experience, heightened emotional environment, 
and preparedness for the proper equipment to safely transport pediatric patients. This 
literature review demonstrates a great need for more unified standards for transporting 
pediatric patients. Both federal and state standards can be considered for expansion. 
With only 21 states currently requiring pediatric transport equipment to be installed on 
the ambulance, action at both the federal and state levels to encourage and adopt poli-
cies requiring this equipment should be among the early steps in improving the safety 
of pediatric patients riding in ambulances. The next step would be allocating funding 
for equipment and training to complement these requirements.

At the state level, there is a need for regulatory guidelines, policies, or recommenda-
tions, with the understanding that differences may emerge depending on region, patient 
volume, and resources. State requirements for certification and recertification of EMS 
licensure are an opportunity to ensure that pediatric transportation is taught and test-
ed. For example, the New York State recertification requirements for the EMT-Basic and 
EMT-Paramedic levels include 1 hour of safe transportation of pediatric patients (New 
York State Department of Health, 2020). In comparison, the state of Indiana accepts the 
recertification standards as per the National Continued Competency Program (NCCP), 
which requires 0.5 hours of safe pediatric transport to be documented in the continuing 
education of an EMT (Distance CME, 2022). Agency-specific requirements and in-ser-
vice, hands-on training can further support this knowledge. Lastly, there is a significant 
role that hospitals and other receiving facilities can play in the quality improvement and 
development of recommendations or policies. 

While considering the need for further policy and recommendations, it is essential to 
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recognize the gap between the goal and the reality of what EMS personnel face in the 
pre-hospital setting. For example, ambulance safety risks should be addressed when 
formulating new guidelines. EMS personnel are known to be at much greater risk of 
mortality due to the nature of their job. A recent study showed that the crash rate when 
transporting a patient without lights and sirens was 7.0 per 100,000 transports and 
increased to 16.5 per 100,000 transports when using lights and sirens (Watanabe, 2017). 
The national occupational-related mortality average per 100,000 workers is 5.0. Howev-
er, the risk of occupational-related mortality to EMS personnel is much greater (12.7 per 
100,000) (Maguire, 2002). This number exceeds that of other first responders, including 
police and firefighters. Exploring these barriers and addressing how best to overcome 
safety challenges for passengers and EMS personnel is an avenue for future research.

Some limitations exist in this study. The search strategy and terms were unlikely to 
capture every article published on safe transportation fully. It is possible that searching 
additional databases would have captured more relevant articles. Grey literature was 
not searched, and it is possible that articles in languages other than English may be rel-
evant.  Studies that did not explicitly mention the restraint of children could have been 
missed. The snowball method was used to capture additional articles and minimize the 
potential for missed articles. Another limitation of this study is the subjectivity of the re-
viewing process in determining the presence and strength of the selected constructs and 
themes. Two independent reviewers determined the extent to which each theme was 
present, and discrepancies were discussed to come to conclusions; however, the subjec-
tivity of this review remains a limitation in the qualitative analysis.

CONCLUSION

In conclusion, there is an extensive research gap in the realm of safe pediatric patient 
ambulance transport. First, there is a need for data collection to define patient volume 
and the significance of the issue. Second, federal or state policy should be set to ensure 
the safety of pediatric patients riding in ground ambulances. Ambulance design and 
safety in the patient compartment, including the security of the pediatric patient, ought 
to be the responsibility of organizations guiding the practice of Emergency Medical Ser-
vices nationally. Finally, there is a need for quality improvement studies to address the 
barriers identified by previous literature and improve the overall safety and compliance 
of using pediatric safety restraints during patient transportation to the hospital.
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APPENDIX

Exclusion Reason Excluded (n=68) 

Not safe transport 32 
Not ambulance transportation 29 
Not pediatric 4 
Not peer-reviewed 3 

 
Appendix – Excluded articles from original search with reasoning. 
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The International Journal of Paramedicine (IJOP) is a forum for scholarly contributions and state-of-the-
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NEMSMA is a longtime collaborator with National Association of EMS Physicians in support of Pre-
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readership.

 ▪ IJOP discourages multiple publications derived from a single study.
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tional Research Board (IRB) or Research Ethics Board (REB).
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 ▪ An ICMJE Form for Disclosure of Potential Conflicts of Interest is submitted for 
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• Case reports 
• CARE and its extensions 

• https://www.equator-network.org/reporting-guidelines/care/
• Clinical practice guidelines 

• AGREE and the RIGHT extension 
• https://www.equator-network.org/reporting-guidelines/care/

• Qualitative research 
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• https://www.equator-network.org/reporting-guidelines/srqr/
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• https://www.equator-network.org/reporting-guidelines/improv-
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• Quality improvement studies 
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• Economic evaluations 

• CHEERS 
• https://www.equator-network.org/reporting-guidelines/cheers/

Note that there is a section in EQUATOR with guidelines specific to emergency medi-
cine that may also be applicable to studies in paramedicine. 

SUBMISSION FILES

The following describes the ‘standard’ submission files that should be uploaded via the 
Journal submission website for each manuscript. Please refer to the specific submission 
guidelines for each submission category for more specific instructions that may apply.
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 ▪ If an author changes their affiliation during the peer-review process, the new 
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 ▪ One author must be identified as the corresponding author and their email ad-
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lished in abstract form, identify the name of the event, location, format, and date 
of presentation.

 ▪ Acknowledgements, where applicable, can be provided. Brevity is strongly en-
couraged.

 ▪ Please ensure that everyone who meets the International Committee of Medical 
Journal Editors (ICMJE) requirements for authorship is included as an author 
(http://www.icmje.org/recommendations/browse/roles-and-responsibilities/
defining-the-role-of-authors-and-contributors.html).

Funding pAge 
 ▪ This page should provide the details for any funding that supported the submit-

ted work, to include all details required by your funding and grant-awarding 
bodies. The following template sentences are suggested: 
• For single agency grants: This work was supported by the [Funding Agency] 

under Grant [number xxxx].
• For multiple agency grants: This work was supported by the [Funding Agen-

cy #1] under Grant [number xxxx]; [Funding Agency #2] under Grant [num-
ber xxxx]; and [Funding Agency #3] under Grant [number xxxx].

• If a funding source was not involved, please confirm with a statement such 
as, “External funding was not used to support this work.”

main submission File 
 ▪ To provide a high level of objectivity in the peer-review process IJOP uses a 

double blind process. The identities of the authors and their institutions are not 
revealed to the reviewers and the identifies of the reviewers are not revealed to 
the authors.

 ▪ Due to the double blind review process, information about the authors and their 
institutions should not appear anywhere in the main submission file. This should 
include removal of identifying information in the ‘properties’ of the Microsoft 
Word (.doc or .docx) files that are submitted.

 ▪ Unless stated otherwise in the directions for a specific manuscript category, all 
submissions should include the following elements in the following order as a 
single document file, called the Main Document File, with separation of pages 
where requested. 

title pAge 
 ▪ Provide the suggested title for the published article. Please note that the title used 

for publication is subject to editorial team approval.
AbstrACt, Keywords, disClosures / ConFliCts, presentAtions, And ACKnowledgements 
pAge 

 ▪ Unless exempted or described differently in the directions for a specific submis-
sion category, limit abstracts to 300 words or less.

 ▪ Unless exempted or described differently in the directions for a specific submis-
sion category, this page will also include between three (3) and six (6) keywords 
that will be used for title and search engine optimization. Keywords of ‘para-
medicine’ and ‘emergency medical services’ will be added by default and wil not 
count towards the keyword count requirements. 

 ▪ State any disclosures or conflicts for each author. This will be in addition to com-

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
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pletion of the ICMJE Disclosure Forms for each author as described below.
primAry mAnusCript body pAges 

 ▪ The primary body of the manuscript will come next in the main submission file. 
The composition of the primary body of the manuscript may vary with the cat-
egory of the manuscript. Refer to specific manuscript category descriptions for 
details.

 ▪ Tables should be used to summarize large amounts of information rather than 
writing it out as a narrative. Tables may be created within the word processor or 
inserted from another program (e.g., Excel). If another program is used to create 
the table, please include the original source file as a supplementation media file 
submission. All tables should be inserted into this primary manuscript body file, 
must be labelled sequentially, and referred to in the text. Table captions must 
include a the table number and a name for the table at a minimum. Additional 
descriptive text may be added to the caption as needed to complement the refer-
ence to the table in the main body of the paper.

 ▪ Figures shall be inserted directly into the text at the appropriate position. These 
may be lower resolution images to simply show their correct placement. Figures 
must be labelled sequentially and referred to in the text. Figure captions must be 
included with the figure number and a name for the figure at a minimum. Ad-
ditional descriptive text may be added to the caption as needed to complement 
the reference to the figure in the main body of the paper. In addition to including 
figures in the text, submit each figure as a supplemental media files in high reso-
lution PDF, .jpeg, .tiff, or .png file formats, with a 300dpi minimum quality.

reFerenCe pAges 
 ▪ Where applicable, the references for the manuscript come next. Use endnotes 

rather than footnotes. They should use APA style reference formats in the body of 
the manuscript and in the endnotes.

 ▪ In each endnote, include hyperlink whenever possible to the referenced docu-
ment. A DOI hyperlink is preferred, which will have a format of https://doi.org/
XXXXX. If a DOI is not available, provide a link to the source journal, publisher 
website or similar source beginning with the words, “Accessed from: …”

 ▪ Authors are responsible for the accuracy of all references, links and in text cita-
tions.

AppendiCes pAges 
 ▪ Where applicable, any appendices to the manuscript are inserted next.

icmje Forms For Disclosure For Potential conFlicts oF interest

 ▪ One form per author should be submitted.
 ▪ The form is available at: https://icmje.org/disclosure-of-interest/

suPPlemental meDia Files 

 ▪ If the submission includes any supplemental media files (e.g., spreadsheets, 
slides, tables, figures, audio or video files), they would be each be uploaded indi-
vidually.

https://icmje.org/disclosure-of-interest/
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GUIDELINES FOR CATEGORY-SPECIFIC SUBMISSIONS 

Case RepoRts (≤2,000 woRds)
 ▪ These manuscripts share the experience of unusual clinical presentations, circum-

stances, or treatment approaches. Case reports should be structured as described 
in the Consensus-based Clinical Case Reporting Guideline (CARE; https://www.
equator-network.org/reporting-guidelines/care/).

ConCepts (≤3,000 words)
 ▪ These papers present one management or clinical concept, idea, or theory – and 

describes its practical application. If the paper presents a new concept, it may 
also suggest research, improvement projects, or pilot implementations of its ap-
plication. Along with other standard submission file elements, the primary man-
uscript body pages file for Concept papers should contain:
• Introduction - The introduction should describe the problem, issue, or cir-

cumstance that the concept is intended to address. Where applicable, address 
the current literature that demonstrates a gap and any pertinent background 
information.

• Concept Description – Provide a description of the concept and how it can be 
applied. Where applicable, provide sufficient detail and clarity of any meth-
ods or procedures and the setting and population to which the concept ap-
plies.

• Discussion - Authors are encouraged to include a critical review of related 
research and a fulsome discussion that highlights how the concept contributes 
to the field of paramedicine. Address any limitations of the concept.

Dialogues (≤1,000 words)
 ▪ The Dialogues section will publish comments and questions from readers relat-

ed to previously published articles. Along with other standard submission file 
elements, the primary manuscript body pages file for correspondence should 
include:
• Subject Paper Information - Provide the title, name of the first author, and the 

IJOP issue for the paper that is the subject of the correspondence.
• The narrative of the correspondence.

Editorials (≤2,000 words)
 ▪ Editorials are a venue for the expression of opinion and perspective on topics 

relevant to the paramedicine community. They should make clear point(s) in a 
concise manner with a scholarly approach and tone. They should not be used for 
the presentation of data, findings, or research that has not been previously pub-
lished.

Educational Methods and Processes (≤3,000 words)
 ▪ These submissions explore a specific educational process, approach, or method. 

The paper should also discuss any issues to consider in its practical application. 
Along with other standard submission file elements, the primary manuscript 
body pages file for Education papers should contain:

https://www.equator-network.org/reporting-guidelines/care/
https://www.equator-network.org/reporting-guidelines/care/
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• Introduction - The introduction should describe the problem, issue, or cir-
cumstance that the educational process, approach, or method is intended to 
address. Where applicable, address the current literature that demonstrates a 
gap and any pertinent background information.

• Description – Provide a description of the educational process, approach, or 
method and how it can be applied. Where applicable, provide sufficient detail 
and clarity of any methods or procedures and the setting and population to 
which the process, approach or method applies.

• Discussion - Authors are encouraged to include a critical review of related 
research and a fulsome discussion that highlights how the concept contributes 
to the field of paramedicine. Address any limitations of the concept.

Empirical Investigations / Original Research (≤4,500 words) 
 ▪ The submission of manuscripts for empirical investigations / original research 

may be clinical or non-clinical. Several of the EQUATOR guidelines, described 
previously, may apply to any given study in this category. Please apply them as 
appropriate to your particular investigation.

 ▪ NEMSMA is a longtime collaborator with National Association of EMS Physi-
cians in support of Prehospital Emergency Care (PEC). In continuation of that rela-
tionship, IJOP and PEC have established a collaborative relationship that will the 
facilitate the exchange of submissions in certain circumstances based, in part, on 
which journal may be the best fit for a particular manuscript.

 ▪ Authors may provide, or editors may suggest, that some information be provid-
ed as a supplemental file so that the main paper remains concise. The supple-
mental content may include data sets, images, video clips, and in-depth details 
on methodology. Along with other standard submission file elements, the pri-
mary manuscript body pages file for empirical investigations / original research 
should include elements as called for in the applicable EQUATOR guidelines.

Methodology (≤2,000 words) 
 ▪ This category of submissions provides deep explorations of methods used or 

may be used in research studies or improvement projects. These methods should 
be novel in some way that makes them of significant interest in their own right, 
separate from the studies in which they are utilized. These papers can also pro-
vide a more detailed description of the methods than appropriate in the prima-
ry research or improvement project manuscript. The primary paper’s methods 
section may direct readers to a methodology paper for more detailed descriptions 
of the methods it utilized. Along with other standard submission file elements, 
the primary manuscript body pages file for Methodology papers should contain 
appropriate elements from the EQUATOR guidelines, as described earlier.

Quality Improvement Project Reports (≤3,000 words)
 ▪ IJOP acknowledges the importance of quality improvement activities to optimize 

EMS system performance and patient outcomes and welcomes manuscripts de-
scribing quality improvement projects.

 ▪ US Federal regulations do not require quality improvement activities to have 
Institutional Review Board (IRB) or Research Ethics Board (REB) approval; how-
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ever, the distinction between quality improvement and research is not simple. 
Quality improvement projects can include facets that meet the definition of hu-
man subjects research. IJOP has a policy requiring researchers to obtain approval, 
exemption, or a determination of not-human subjects research from an IRB/REB or 
IRB/REB administrator for all research reported in manuscripts submitted to the 
IJOP. This policy applies equally to manuscripts reporting quality improvement 
activities.  The methods section should note the approval, exemption, or deter-
mination of not-human subjects research. The IJOP shall reject manuscripts that 
appear to have framed an activity as quality improvement to circumvent research 
compliance, conduct, or reporting standards. Authors may contact the editorial 
office if they are uncertain whether their work should be submitted as a quality 
improvement or a research manuscript.

 ▪ Quality improvement project reports should adhere to the Standards for Qual-
ity Improvement Reporting Excellence (SQUIRE) guidelines (http://www.
squire-statement.org).  With permission of the Editorial Team, authors may 
submit manuscripts that use other generally accepted improvement project 
frameworks (e.g., IHI Model for Improvement; DMAIC). In general, quality im-
provement project reports should describe the baseline performance level, inter-
vention(s), results, post-intervention performance level, confounding variables, 
balancing measures, and subsequent iterations as applicable.

 ▪ The manuscript discussions and conclusions should highlight what the external 
audience can learn from the reported experience, not just the activity’s internal 
success or failure.

 ▪ Authors may provide, or editors may suggest, that some information be provid-
ed as a supplemental file so that the main paper remains concise. The supple-
mental content may include data sets, images, video clips, and in-depth details 
on methodology.

Reviews / Synthesis (≤4,000 words) 
 ▪ IJOP invites the submission of reviews of all types, including those with and 

those without meta-analytic components. In addition to the guidelines for origi-
nal research provided elsewhere in these guidelines, any submissions in this cat-
egory should be consistent with the Prisma 2020 guidelines for reporting system-
atic reviews https://www.equator-network.org/reporting-guidelines/prisma/.

Toolbox (≤3000 words)
 ▪ These submissions will explain a tool or technique and describe its practical use. 

Where applicable, the articles may include a supplemental file or link that con-
tains the tool and a data file where the reader may try out the tool.

 ▪ Along with other standard submission file elements, the primary manuscript 
body pages file for Toolbox papers should contain:
• Introduction - The manuscript shall include an introduction that provides an 

overview of the type(s) of projects that the tool or technique could be used for 
or the specifics of the project that it was actually used in.

• Description of the Tool / Technique – As the central focus on the paper, this 
section shall provide in an in-depth examination of the tool or technique and 
its mechanics. Describe how the tool or technique should be applied in con-

http://www.squire-statement.org
http://www.squire-statement.org
https://www.equator-network.org/reporting-guidelines/prisma/
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text of a clinical, operational, or administrative setting.
• Discussion – Discuss the underlying rationale for the tool or technique and 

why it may be favored over other options.
• Provide a critique of related methods. Also include discussion of any limita-

tions of the tool or technique.
• Exercise – Where applicable, describe how to use the tool or technique in con-

junction with a sample data set or scenario.

Special Reports
 ▪ This submission category will be used for articles of a scholarly nature that do 

not fit into one of the other IJOP submission categories. Authors are encouraged 
to use the guidelines described in this document that seem to be most applicable 
to their Special Report, but consultation with the Editorial Team before manu-
script submission is strongly encouraged.


