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OVERVIEW
Measurement is a critical part of testing and implementing changes as well as 

identifying areas for further research, in prehospital care and dispatch.1 Kaunas, 
the second largest city in Lithuania, implemented the Medical Priority Dispatch 
System™ (MPDS®) to improve the efficiency, timely availability, consistency, and 
reliability of dispatch data and information. This in turn facilitated a research study 
into the care of cardiac arrest patients. 

INTRODUCTION

Measurement is a critical part of testing and implementing changes, as well as 
identifying areas for further research, in prehospital care and dispatch.1  However, 
in order to measure a process, a reliable, accurate, and systematic approach is 
required to collect and process the data. This was just one of the reasons the Kaunas 
Medical Dispatch Centre in Lithuania implemented the MPDS ProQA™  software 
(Priority Dispatch Corp, Salt Lake City, Utah, USA).  ProQA, the software platform 
of the MPDS, is used by Emergency Medical Dispatchers (EMDs) during emer-
gency medical calls for call processing—i.e., to interrogate callers, prioritize the 
response, and provide Pre-Arrival Instructions. Within the software, each keystroke 
is recorded in a set of sequences that are stored in a database. The very nature of the 
design allows for comprehensive data collection, reporting, and measurement.

Prior to the implementation of the MPDS ProQA software, Lithuania used a 
medical dispatch system inherited from former Soviet Union. Data were collected 
during emergency calls by writing on special paper-based forms, known as call 
cards, with the documented times taken from watches prior to the activation of the 
ambulance response crews.  Whether a patient was category 1 (“urgent”) or catego-
ry 2 (“non-urgent”) was based on the calltaker’s subjective questioning of a caller, 
using only personal experience and training to formulate questions, and then refer-
encing a document that listed types of medical conditions and injuries that could be 
classed as either urgent or non-urgent. This obsolete information-gathering process 
was time-consuming and created a greater chance of recording untimely, incom-
plete, inaccurate, and unreliable, mostly non-medical information for the dispatcher 
and responding crew to use. This resulted in major concerns about quality and data 
management processes.

The implementation of the ProQA software has allowed accurate, clinical data 
to be collected; in turn, this has offered the opportunity to conduct research into 
the call-handing process with a view to improving patient care. This report looks 
specifically at the range of data collected and how a portion of it has been used to 
initiate research into the treatment of cardiac arrest patients.

METHODS 

Kaunas is the second largest city in Lithuania, with a population of approxi-
mately 310,000. On 17th December 2011, Kaunas implemented the MPDS ver-
sion 12.1 (2010 release). Data on all out-of-hospital cardiac arrest (OHCA) cases 
were collected for 6 months prior to and 6 months following implementation of 
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the MPDS. Pre-implementation data were collected from 
paper records; post-implementation data were collected 
electronically from the ProQA software.  Additional data 
collected post-implementation (compared to the previous 
system) included level of consciousness, level of breathing, 
percentage body area of burns, flu-like symptoms, hazard-
ous chemical details, chemical/biological/radiological 
or nuclear details, rate and rhythm of breathing, specific 
stroke symptoms, time between labor contractions, rate of 
delivery of chest compressions, heart rate, and Pre-Arrival 
and Post-Dispatch Instructions provided to caller.  

RESULTS AND DISCUSSION

The number of data points collected increased consider-
ably after implementation of the ProQA software (Table 1). 
This has enabled a focus on both operational and clinical 
performance indicators. Prior to implementation, each 
emergency call was delineated into eight categories, with 
two levels of prioritization; after implementation, there are 
now 1,396 categories across six levels of prioritization (i.e., 
17,350% and 200% increases in prioritization levels and 
categories, respectively).  An improvement has also been re-
alized in the number of core clinical data elements, exclud-
ing demographic data, that Lithuania is able to collect—in-
creasing from 1 (almost no information) to 12 (significant 
and complete clinical information). These increases provide 

more granular data/information that is more useful in allo-
cation/assignment of more specific response and care. The 
higher level of data/information granularity also provides 
more effective support for research. 

This increase in the number and accuracy of available 
data points has enabled the Lithuanian staff to expand 
research into the critical area of cardiac arrest.  The prob-
ability of successful resuscitation of a patient who has 
suffered an out-of-hospital cardiac arrest (OHCA) increases 
if all links of the “Chain of Survival” are accomplished.2 
We know that efforts to improve survival from OHCA 
should be aimed at strengthening each link in the Chain 
of Survival, and one of those links is the provision of early 
CPR. Thus, OHCA and the dispatcher’s role in the Chain of 
Survival were appropriate subjects for an initial evaluation 
of the post-implementation changes.

The MPDS is designed to standardize and code the 
operation of the EMD, while optimizing safe and effective 
patient care through PAI instructions. Therefore, each time 
an EMD identifies a cardiac arrest, he or she is compelled 
to provide PAIs where possible and appropriate. 6 months 
of cardiac arrest data before and after the implementation 
of the MPDS in Lithuania demonstrate the value of this 
approach, revealing an 18.4% increase in bystander CPR 
(bCPR) rates, from 44.0% pre-MPDS implementation to 
62.4% post-MPDS implementation (Table 2).

There could be several reasons why a portion of OHCA 
patients (41%) still did not receive PAIs. Some patients may 
have experienced their OHCA after the termination of the 
emergency call or once the responding paramedics arrived 
on scene; the patient may have been obviously dead (e.g., 
cold and stiff in a warm environment or with decomposi-
tion present); the caller may have refused to follow PAIs; 
and some callers may not have been with the patient, so 
PAIs would not have been appropriate. Also, EMDs do 
not always successfully identify a cardiac arrest, and some 
OHCAs may have been missed at the call-handling stage. 
When OHCA patients exhibit agonal or abnormal breath-
ing, for example, there is a lower rate of dispatcher-assisted 
CPR instruction due to misidentification of arrest.

While increasing bCPR is important, return of spontane-
ous circulation (ROSC) and long term quality of life are the 
ultimate measures of success.   An overall increase in ROSC 
was observed post-MPDS implementation in Kaunas. 
Although not statistically significant, this finding does have 
clinical importance. Perhaps further investigation into this 
measure and similar areas, in relation to post-MPDS imple-
mentation, will help improve the quality of the instructions 
provided during bCPR and thus the patients’ ROSC and 
ultimate quality of life.  

CONCLUSIONS

Regardless of whether an outcome or process metric 
is used, measurement of data brings new knowledge into 
practice. Without this measurement, there is no way to tell 
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ADDENDUM A ! "

Table 1: Data elements collected before and after MPDS implementation #"
Y = Data was collected during the period N = Data was not collected during the period $"

 4

Metric Recorded 
Data collection 
Before MPDS 
Implementation 

After MPDS 
Implementation 

Patient gender Y Y 
Patient Age Y Y 
Urgency of assistance 2 Categories: 

Urgent/Non-
Urgent 

6 Categories: 
ECHO, DELTA, 

CHARLIE,  
BRAVO, ALPHA, 

OMEGA 
Reason for call 8 Categories 1396 categories 
Level of consciousness N Y 
Level of breathing N Y 
Sobriety Y N 
Percentage body area of burns N Y 
Flu-like symptoms N Y 
Hazardous chemical details N Y 
Chemical, biological, radiology or 
nuclear details 

N Y 

Rate and rhythm of breathing N Y 
Specific stroke symptoms N Y 
Time between labor contractions N Y 
Rate of delivery of chest 
compressions 

N Y 

Heart rate N Y 
Instructions provided to caller N Y 
Quality assessment/Quality 
improvement (QA/QI) 

N Y 

Table 1. Data elements collected before and after MPDS implementation.   
Y=Data was collected during the period  N=Data was not collected during the period
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whether changes are leading to improvement. Measure-
ment is a critical part of testing and implementing changes, 
as well as identifying areas for further research in prehos-
pital care and dispatch.3 Once the ability to generate and 
collect accurate data has been achieved, the setting of clear 
and measureable targets can led to substantial improve-
ments in the delivery of health care.4

The findings in this study have demonstrated that 
implementation and use of the MPDS, a standardized 
calltaking process, can significantly improve efficiency, 
timely availability, consistency, and reliability of dis-
patch data and information to enable optimal dispatch 
response.  The implementation of the MPDS has signifi-
cantly enhanced data collection—for example, in data 
completeness and increased variety of data types avail-
able. High-quality data are now being collected and used 
in effective decision-making. 

It has been determined that the highest priority for 
research in prehospital care is actually the development of 
clinical performance measures other than response times,5 
and there has been a deliberate move toward the imple-
mentation of those clinical performance indicators.6 In addi-
tion to providing excellent emergency dispatch services, the 

MPDS has now enabled scientists in Kaunas to design and 
conduct definitive scientific dispatch research using specific 
clinical performance indicators with a view to directly and 
measurably improving patient care. 
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Table 2: Analysis of categorical and continuous measures pre-MPDS and post-MPDS implementation. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
MPDS = Medical Priority Dispatch System; PAIs = pre-arrival instructions; CA = cardiac arrest; CPR = cardiopulmonary  
resuscitation; VF = ventricular fibrillation; A = asystole; PEA = pulseless electrical activity; SD = standard deviation;  
ROSC = return of spontaneous circulation. 

Categorical Measures 
Pre-MPDS Post-MPDS 

p N n (%) N n (%) 
PAIs given n/a n/a 189 111 (58.7) n/a
Witnessed CA 91 86 (94.5) 189 188 (99.5) 0.015 
Bystander CPR 91 40 (44.0) 189 118 (62.4) 0.005 
CA occurrence place 91  189   

Public place  20 (22.0)  25 (13.2) 
Home  62 (68.1)  128 (67.7) 0.099 

Workplace  3 (3.3)  9 (4.8)  
Other  6 (6.6)  27 (14.3)  

Rhythm 91  188   
VF  34 (37.4)  60 (31.9)  

Asystole  33 (36.3)  74 (39.4) 0.665
PEA  24 (26.4)  54 (28.7) 

Defibrillation 91 39 (42.9) 188 57 (30.3) 0.044 
ROSC 91 16 (17.6) 188 44 (23.4) 0.282
Transport 91 14 (15.4) 188 44 (23.4) 0.156
Trauma 91 10 (11.0) 188 15 (8.0) 0.503 
Poisoning 91 3 (3.3) 188 1 (0.53) 0.103
Hypothermia 91 1 (1.1) 188 2 (1.1) 1.000
Continuous Measures n Mean ± SD n Mean ± SD p 
Age (years) 91 63.3 ± 17.1 187 66.3 ± 14.6 0.152 
Ambulance travel distance (km) 89 6.0 ± 3.6 187 6.1 ± 3.7 0.827
Time to reach patient (min) 91 7.4 ± 3.5 189 8.3 ± 3.8 0.062 
Time to ROSC/death (min) 91 32.6 ± 13.9 188 31.5 ± 14.3 0.553 

Table 2. Analysis of categorical and continuous measures pre-MPDS and post-MPDS implementation.
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