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simulation infrastructure. The results of this study sug
gest that success on a valid and reliable EMS certifica
tion exam correlates with a passing score on a single 
simulated patient encounter. Further study is required 
to identify the predictive ability of a certification exam 
to simulated patient care and from simulated care to 
actual, competent field performance. 

Individually, assessments of competency using 
simulation or cognitive testing have limitations that 
make it difficult to obtain or interpret an answer to the 
complex continued competency question. However, the 
weaknesses of each design may be overcome by using a 
multiple assessment technique.16 Multiple assessments 
may also be beneficial in increasing the confidence that 
an individual's performance is indicative of compe
tence.16 In this study there was an association between 
performance on the simulation and the cognitive exam, 
indicating that those who do well on one should do well 
on the other. With multiple assessments, we have the 
benefit of identifying individuals who did well on both 
assessments or did poorly on both. This information 
may increase the confidence in educators that those 
who did poorly on both assessments truly need remedia
tion, while those who did well may benefit from more 
challenging work. 

Investigating the continued competence of EMS pro
fessionals, and paramedics in particular, is a relatively 
new field with limited research results. Assessing the 
continued competence of these practicing health care 
providers is necessary for ensuring the safety of the 
public. Determining the most appropriate and efficient 
means to measure continued competency will require a 
multitude of differing study designs and an investment 
in this type of research by the EMS community. This 
study highlights the ability of two different types of 
measurement, simulation and cognitive examination, to 
provide insight into the continued competency of EMS 
professionals. Future research should focus on assess
ing more diverse and larger groups, replicating simula
tion methods in other EMS systems, and further 
assessing the utility of using the NREMT paramedic 
certification examination as a valid assessment for 
continued cognitive competency. 

LIMITATIONS 

This study has several limitations that may threaten the 
generalizability of these results to other EMS systems. 
Paramedics included in this analysis worked for an 
EMS agency that has used a simulation center for 
4 years as part of its annual continuing education. 
These paramedics may have performed better on the 
simulated EMS response than equally trained paramed
ics who have never had the experience of training in a 
simulator. Conversely, the cognitive examination was 
administered in a low-stakes testing environment, 
which may have led to underperformance on this 
evaluation tool. 

While the simulated calls were all developed to be 
equivalently difficult, the nature of the scenarios did not 
include treatment of low-frequency, high-acuity 
patients such as cardiac arrest or ST-segment elevation 
myocardial infarction care. So while individuals were 

assessed equally across six different scenarios, the sce
narios were not the most difficult cases possible. 

Measurement error during the simulation assessment 
may be another source of error. This study analyzed 
the performance of the lead paramedic self-identified 
prior to beginning the simulation. While every effort 
was made to assess only the performance of the lead 
paramedic, simulation was conducted in realistic crews 
of two or three. The educators scoring the simulation 
made judgments regarding whether critical compo
nents of each scenario were accomplished by the lead 
paramedic or if they were accomplished only because a 
secondary crew member completed the task without 
receiving direction from the lead paramedic. Secondary 
crew members were asked to perform as they would in 
a subordinate role in the field, and lead paramedics 
were not penalized if they delegated critical tasks to 
other crew members. While it may be ideal to assess 
paramedics individually, the reality is that EMS requires 
teamwork and interpersonal interactions. Therefore, 
while some measurement error may have occurred, 
assessing individuals as part of a team is more realistic. 

Another source of measurement error may have 
arisen from the fact that we correlated a simulation
based test of a single pathophysiologic content area to 
a comprehensive cognitive examination. This correla
tion may have been affected by the possibility that 
participants had adequate general knowledge but a 
deficit in the specific disease tested using simulation or 
a working knowledge of patient care protocols but 
inadequate general knowledge. 

CONCLUSIONS 

This study of paramedics from an urban EMS agency 
indicated that there was an association between a prac
ticing paramedic's performance on a cognitive exami
nation and field performance assessed by a simulated 
EMS response. Such assessments using currently prac
ticing paramedics provide valuable information for 
stakeholders interested in tailoring EMS education to 
meet the needs of their workforce. 

The authors thank the men and women of the Mecklenburg EMS 
Agency for their continued participation in prehospital research. 
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Supporting Information 

The following supporting information is available in the 
online version of this paper: 

Data Supplement 51. Abdominal pain/MI. 
The document is in PDF format. 
Please note: Wiley Periodicals Inc. is not responsible 

for the content or functionality of any supporting infor
mation supplied by the authors. Any queries (other than 
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