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A little about me 

� Nationally Certified Paramedic since 2005 

� Completed the NREMT EMS Research Fellowship in 2010

� Currently the Research Director for the EMS Performance Improvement 
Center and Research Assistant Professor at UNC-Chapel Hill



Data

� Published, peer-reviewed literature 

� State EMS Data Systems 

� NEMSIS 



Published, Peer-reviewed Literature

http://www.ncbi.nlm.nih.gov/pubmed/



Statewide EMS Data 

� Allows benchmarking and comparative analyses  
� Local agency data doesn’t allow for comparisons 

� May be challenging to obtain 

� Typically standardized (NEMSIS) 
� Mapped from locally collected data 

� Data quality and completeness must be evaluated 





Statewide EMS Data 

� Data Quality 
� 1+1 = 2  vs. 1+3=2



Statewide EMS Data 

� Data completeness 
� 1+       = 2



Improving Data Quality & 
Completeness 

NASEMSO 2016 Fall Meeting 



� In 2013, SC Bureau of EMS instituted a Data Improvement Plan designed to 
reduce the data quality score (DQS) statewide. 

� This plan consisted of training all SC Bureau of EMS staff on the NEMSIS 
standard and data submission requirements. 

� This training was also provided to EMS agencies throughout SC. 

� Further, the SC Bureau of EMS added a statewide Data Oversight 
Subcommittee to the SC EMS Advisory Council

� Required, in rule, that all agencies have a data manager. 

Improving Data Quality & 
Completeness 



� Each phase of the SC Data Improvement Plan resulted in statewide 
improvements in data quality and completeness with a 33.3% overall 
decrease in the average number of errors per PCR.

� Statewide improvements in EMS data can be achieved with direction from 
the EMS state office and cooperation from the EMS community.

Improving Data Quality & 
Completeness 



National Data 



National Data 





How Do I Measure Performance?



http://emscompass.org/









Numerator Denominator 



https://www.emscompass.org/wp-content/uploads/2016/12/EMS_Compass_Ready_Vendors_11-30-16_v14.pdf

https://www.emscompass.org/wp-content/uploads/2016/12/EMS_Compass_Ready_Vendors_11-30-16_v14.pdf


Measurement vs. Standard Setting 



�Measurement tells you where you are 

� Standards tell you where you should/want to be 

Measurement vs. Standard Setting 



Implementing Interventions 

� Best to implement one intervention at a time 
� Otherwise it is difficult to identify what worked or did not work

� Allow enough time to see a difference 
� Usually two to three months depending on frequency 

� Reassess using the same measurement 



Did we improve? 

� Don’t just reply on percentages 

� Get a statistician (if you can!) 

� You can do some things on your own in Excel: 
https://www.youtube.com/watch?v=jBejYHHkkY8
� Chi Square for categorical data 

� T-tests for continuous data 

https://www.youtube.com/watch?v=jBejYHHkkY8


Stats

�Stats show your results are not due 
to chance alone (probably!)
� Is difference seen between groups due to chance alone or likely a real 

difference?

�Stats tell if chance played a role in 
findings
� Based on sample size and variability

�Stats do not tell you
� Bias in study
� Results are clinically significant



cut points 

Not hypotensive 

hypotensive 

SBP= 90 mmHg



cut points 

Not hypoxic 

hypoxic 

SpO2= 90%



What is Statistical Significance? 

Not Statistically Significant 

Statistically 
Significant 



What is Statistical Significance? 

Results are Likely Due to 
Chance 

Results are Likely 
Not Due to 

Chance Alone 



What is a p-value?

�Probability of being wrong when 
asserting a difference exists
�How do you use it
�Prior to starting study chose a threshold for D

�Chance that you are willing to take of rejecting 
null hypothesis when it was true
� Claiming there is a difference when there isn’t

D commonly 0.05 or 1/20



What is a p-value?

�If p < D
� Conclude there is a difference between groups

� Result is “Statistically Significant”

�If p > D
� Therefore, conclude no difference

� Result is NOT “Statistically Significant”



What is a p-value?

�Example: 
D = 0.05
� Difference in time is 3.1 min. and p<0.001
� Conclude:

� There is a statistically significant difference between groups

� If mean difference was 4.5 min. and p<0.156,

� Conclude: 
� There is not a statistically significant difference between groups



Odds Ratios & Risk Ratios 
� Dichotomous outcome (example: live or die)

� 1.00 is your line in the sand  

� >1.00 = increased odds 

� <1.00 decreased odds 

� 95% Confidence Interval must not cross 1.00 for statistical significance 

95%CI = 1.01-2.2595%CI = 0.79-0.89

95%CI = 0.89-1.53



The computer makes it so easy

�There are many windows based 
statistical programs
� SPSS, SAS, Stata, Excel, etc.

� Relatively easy to run any statistical test

� Knowing what to look for is important

�WARNING: computer will not say 
“you are doing it wrong”
� Always produces an answer

� P=0.xx



� If it’s not peer-reviewed and published, it’s not accepted scientific fact!

� Start with an abstract 

� Finish with a Manuscript!

Publish and present your work!



How to develop a research abstract



Research abstract structure 

� Introduction

� Objective/hypothesis 

� Methods 

� Results 

� Conclusion 



� Introduction
� Background 

� Reason(s) for research 

� Literature search 

Research abstract structure 

http://www.ncbi.nlm.nih.gov/pubmed/



� Objective/Hypothesis 

� Objective 
� Why did you do this project? 

� The objective(s) of this project were to….

� Hypothesis
� Must be stated if you are doing hypothesis testing 

� It was hypothesized that X would be as good as y 

� It was hypothesized the x would be better than y 

Research abstract structure 



� Methods
� Study population 

� What did you do? 

� Setting? 

� How did you do it? 

� What tests did you perform? 

� NOT what you found! 
� No results in your methods section!!

Research abstract structure 



� Results

� What did you find? 
� Do not include methods, introduction, or objective information is the results section

� In year X there were Y patients who we included in the study. Of these, Z patients 
had the outcome of interest……

Research abstract structure 



� Conclusion 

� Summarize what you found

Research abstract structure 



Research abstract structure 







What is an IRB? 

� The Institutional Review Board (IRB) is an administrative body established to 
protect the rights and welfare of human research subjects recruited to 
participate in research activities conducted under the auspices of the 
institution with which it is affiliated.

http://research.oregonstate.edu/irb/frequently-asked-questions/what-
institutional-review-board-irb

http://research.oregonstate.edu/irb/frequently-asked-questions/what-institutional-review-board-irb


Manuscripts

� Much longer! 

� Discussion section
� Put your results into context 

� How do your results compare to previous research

� Limitations section 
� What were the issues with your study?

� What biases could be present?  





Questions?



Contact Info

Antonio R. Fernandez 
EMS Performance Improvement Center

919-962-8644
afernandez@emspic.org

mailto:afernandez@emspic.org

