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Abstract

Numerous 9-1-1 calls for EMS (Emergency Medical Services) are made every day across
the United States. The people that make these calls receive the care they need and rarely
encounter any problems with the 9-1-1 system. However, there may be issues that the patients
are not aware off. For example, the crew members that responded may not have arrived as

quickly as they could have, which may have be the difference between life and death. A
reduction in the time it takes to dispatch EMS is hugely beneficial to all parties involved in an
emergent situation.

The goal of this project isn’t to create a product to accomplish the reduction in dispatch
time or even find a solution to the time delay in responses but rather to examine the ongoing

efforts to improve response times to 9-1-1 calls. This project reviewed two major parts of the
EMS system, specifically the 9-1-1 call taking and dispatching portion as well as the
organizational structure of EMS. The research of the 9-1-1 system focuses on the evolution of 9-
1-1 and all of the different sub-systems that exist within it. Then information on the components
of the PSAP (Public Safety Answering Point) and the tools used by dispatchers is presented. The
second chapter finishes by examining the statistics of 9-1-1 calls across the United States. The
third chapter looks at EMS organizations beginning with their structure. This includes the
personnel and equipment that EMS organizations employ. Then this report presents the statistics
and reports of EMS agencies across the US. In particular, the annual report of Boston EMS is
studied and presented. The third chapter finishes with an analyzation of the vital statistics that
Boston EMS publishes every year.

This report provides an opportunity for future IQP teams to find solutions to the
challenge of reducing dispatch time for EMS departments across the United States. It will allow
future teams to focus on specific locations in the 9-1-1 and EMS systems where delays in
response times are present and use the experience gained to reduce those times. The social
impact of this project will result in faster response times to 9-1-1 calls which will improve the
quality of care that patients receive.
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CHAPTER 1. Finding Delays in Emergency Response

1. Introduction
Six hundred thousand 9-1-1 calls are made every day in the US. (National Emergency
Number Association, 2014). When those three buttons are pushed on a phone, a series of tiny,
electrical signals travel through miles of wire and air to connect one person to another. These
people are a caller in distress and a person that can help. A significant number of these 9-1-1

calls, calls for help, are for a medical emergency. When someone falls and breaks their leg or

over exerts themselves and has a heart attack, the men and women of Emergency Medical

Service (EMS) organizations across the US respond with the knowledge and equipment needed
to save a life. The patients that are in need of help wait an average of just over eight minutes for
EMS providers to arrive at a scene (Elevaed Medical Inc., 2011). This IQP focuses on collecting
data on 9-1-1 calls and EMS responses. The purpose of doing this is to provide the foundation
for future projects to work on reducing dispatch and response times for EMS organizations
across the US. A recent study that was published in BMJ showed just how effective a reduction
of time without care is. They revealed that a mere five-minute decrease in EMS response time

almost doubled the chance of survival in most cases of cardiac arrest outside of a hospital setting
(Pell, Sirel, Marsden, Ford, & Cobbe, 2001).
The goal of this project is to gather information and statistics on both the 9-1-1 system

and EMS organizations. The first thing that is examined in this project is the current 9-1-1
system and the changes that are happening to it in the United States. Examining the transition

from a landline only system, to adopting cell phones, and onto the most recent generation, NG9-

1-1 (Next Generation 9-1-1), provides an opportunity to gather information on equipment and

signal paths. The switch to NG9-1-1 involves changing from the phone based 9-1-1 system to an
IP based 9-1-1 system. The advantage of an IP based 9-1-1 system is that it allows for easy
integration of all the major forms of communication that are currently used. The downside of this

transition is that it is costly and, in large parts of the US, is still completely unnecessary. The

largest reason behind these areas not moving beyond basic 9-1-1 service is the simple fact that
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they are still without Cellular coverage or internet access. The second theme that is examined in
this project is the organization and statistics of EMS providers, calls, and responses. Statistics

were obtained from the city of Boston’s Emergency Medical Services. Information that was
collected included the types of calls, the available assets, the locations of calls, and the call

volumes. This information then allowed us to examine trends in EMS and supply the data

necessary to reduce the dispatch times of medical providers.

This report starts by examining the history of 9-1-1, specifically the legacy systems that

were created with the birth of 9-1-1. Then it moves on to cover the architecture and call flow of

legacy, enhanced, and next gen 9-1-1 systems including the equipment and personnel involved.
Next chapter two covers the systems that PSAPs (Public Safety Answering Point) use for

receiving and responding to 9-1-1 calls. The equipment that is used in PSAP’s, specifically the

computer aided dispatch software, is described and the role it plays in NG9-1-1 is presented. The
final part of Chapter 2 focuses on the statistics of 9-1-1 calls in the United States including the

volume and methods of making 9-1-1 calls. Chapter 3 of this report reviews the organization and
structure of EMS organizations and the statistics of EMS responses. This chapter begins with an
explanation of EMS organizational structure starting with the leadership and command. Then the

chapter moves on to discuss the personnel and vehicles used in EMS organizations. Next this
report covers the statistics on the function and operation of the City of Boston Emergency

Medical Services. This part of the report starts by looking at the statistics on the types and
locations of calls that Boston EMS receive. Then it moves on to look at the response times based
on priority. The final theme that this report examines is the statistics on the personnel that
Boston EMS employs and the staffing that they run. This report finishes with a discussion of the

social impact of this project in Chapter 4.



CHAPTER 2. NG9-1-1 and PSAP Systems

2.

Introduction

It’s the worst day of someone’s life. Their world has fallen apart. They have spent
their entire life learning and practicing problem solving skills and preparing to deal with
all of the anxiety that comes with this moment. Any number of things could have
happened to cause it. Whether it be a fire, a car accident, a robbery, or even a heart
attack, one thing is common among all of these incidents, the person has reached their
breaking point. They no longer know what to do or how to handle the situation that they
are in. What do they do? Who do they turn to and contact for help when they can’t help

themselves? They pick up the phone and dial 9-1-1.

The goal of this chapter is to describe how the 9-1-1 system works, what happens
when 9-1-1 is called, and why the system works the way it does. The history of 9-1-1, the
development of its system, and the future of emergency response were researched as part
of this project. The purpose of having done this research is to provide background on
how 9-1-1 works and to show where and how there are flaws in the system that
introduces delays to responses. The hope is that by the end of this chapter, the reader
knows and understands how the 9-1-1 system operates. The research for this chapter
mostly comes from reports and other documents published by the National Emergency
Number Association (NENA) and the Federal Communications Commission (FCC). This
chapter describes the history of the 9-1-1 system, its origins and regulations. It also
reviews the legacy “classic” 9-1-1 system, its components, and operation. The expansion
of 9-1-1 to handle cellular devices is discussed by examining the upgrade to Enhanced 9-
1-1 (E9-1-1). This report then reviews the future of 9-1-1, focusing on the development,
features, and downfalls of NG9-1-1. Next the Public Safety Answering Points and the
systems that they incorporate are described. These systems give the call takers and

dispatchers the tools that they need to initiate a response to a 9-1-1 call in a timely



manner. This Chapter ends by examining the statistics of 9-1-1 calls gathered in the

United States including call volumes and methods of making 9-1-1 calls.



2.1 History of 9-1-1 System
The 9-1-1 system is at an interesting place in its history in the US. In 1967, the
Federal Communications Commission was tasked with creating a single, easy to
remember number for all emergency public services to use in the US. The FCC contacted
American Telephone & Telegraph (AT&T) and asked them to find an available number
that fit the requirements. They went back to the FCC with the number 9-1-1. In those
days, the only option for phone communication was a hardwired home phone. This made

the entire system and its implementation very simple, and thus the first 9-1-1 call was

made in early 1968 (National Emergency Number Association, 2014).

As this new system was being implemented, new technology was released in the
telecommunication industry. In a society that was increasingly dependent on instant
communication in the United States, the invention of the wireless telephone was long
awaited and quickly adopted into society. This also opened up a host of new challenges
and opportunities in the world of emergency communications. Suddenly the call taker at
the local Public Safety Answering Points had no way of knowing the location of the
caller. However, the time it took from an incident happening to a phone call being made
was significantly reduced as a witness to an event likely had a cell phone and could call
9-1-1. As this new technology continued to develop, the need to know the location of the
caller had to be addressed. Methods of doing this were developed and Enhanced 9-1-1
(E9-1-1) began to stand out as the best option. It was developed in two different phases,
Phase | and Phase Il. Phase | was very limited in its capability and only provided the
PSAP with who the owner of the calling line was and the location at which the call
entered into the Public Switched Telephone Network (PSTN). The first officially
recognized use of a Phase | E9-1-1 system was in March of 1998 in Allen County,
Indiana. Phase Il Enhanced 9-1-1 enabled the PSAP to query the carrier for the exact
location of a particular cellular device. This was accomplished either through the use of
onboard GPS or triangulation using cellular towers. This finally solved the problem of

locating a caller. The first implementation of Phase Il E9-1-1 took place in St. Clair



County, Illinois, in October of 2001 (Allen, n.d.) (National Emergency Number
Association (NENA) Phase | and 11 Features and Functions Working Group, 2003).

More recently, the telecommunication industry has seen a push to use Internet

Protocol (IP) based telephone systems. This again created opportunity to expand and

improve the 9-1-1 system; however, it added further problems and challenges. An IP
based telephone system allows for the transmission of larger amounts of data, but is more

challenging to integrate into the classic 9-1-1 system. In 2003, a conference was held to

discuss the creation of NG9-1-1 (Next Generation 9-1-1). The conference created a
method that would be used to convert the 9-1-1 system into an IP based system (National

Emergency Number Association). An IP based 9-1-1 system creates a potential for the
transmission of more than just audio. IP based telecommunication systems can transmit

audio, text, images, and video. Some features of NG9-1-1have already seen real world
use in the form of text 9-1-1 where callers that aren’t able to speak can communicate
detailed information to a 9-1-1 call taker. As the standards for NG9-1-1 were written and
States across America started to adopt them and implement the system, one thing became
obvious; it was going to be expensive. The National 911 Program, run by the Office of
Emergency Medical Services at the National Highway Traffic Safety Administration
released a report in 2013 titled “Review of Nationwide 911 Data Collection”. In the
report they included a list of components that were needed to implement a NG9-1-1
system. This list included twelve pieces of hardware and eleven software programs.
Unfortunately, there isn’t currently information available on a first year cost to
implement NG9-1-1, but the United States Congress has required the National 911
program to provide one. They are currently in the process of creating this report, but it
will not be available until September of 2017 (National 911 Program, 2013) (National
Highway Traffic Safety Administration, 2016).



2.2 The Architecture and Call Flow of a 9-1-1 System
What happens when 9-1-1 is dialed on a phone? It depends on a lot of different

things, including some factors that aren’t obvious. Is the caller a human? It may seem
that the answer is simply yes, but it isn’t always the case. There are a number of

automated 9-1-1 calls made every year. A home’s burglar alarm, a building’s fire alarm,
even some medical alert bracelets are all automated systems that call 9-1-1 when
activated. These automated callers work in a similar fashion as many fax machines.
When one of them gets activated, the controller inside these devices picks up a landline
and dials 9-1-1. The call then passes through the local telephone network office where it
is forwarded to the Public Safety Answering Point. At this point a machine reads a code
that is sent along the line and answers the call, printing out the basic information that the
alarm provides.

What if the caller really is a human? Once again, the answer depends on a number
of different factors. If the caller is calling from a hardwired landline, the call follows the
same path as the previous situation with the exception that a person, not a machine
answers at the PSAP. If the caller is on a mobile phone, the call goes directly to the
nearest cellular tower. From this point the call enters the phone network and travels to
either the state police or the county EMA (Emergency Management Agency) office with
jurisdiction over the area where the receiving cellular tower is located. A call taker at the
PSAP center will answer and direct the call to the local PSAP that will be responding to
the 9-1-1 call. A second call taker will answer at this point and complete the call (Fedral
Communications Commission, n.d.).

There are a couple of other methods that can be used to contact a PSAP. While
these methods are less common, they are gaining popularity in many parts of the US. If
the call is from a monitored alarm system, the alarm will contact the monitoring agency’s
call center. They, in turn will attempt to contact the location where the call is coming
from. If they get no response or a response confirming the alarm, they will call the

dedicated interagency phone line at the PSAP that is local to the alarm and convey the



alarm’s information. If the caller is calling on a voice over internet protocol (VOIP)
phone, the call will travel through the internet system at the caller’s location and arrive at

the phone network’s VOIP integration center closest to the local PSAP. At this point, the
call will get converted to a standard telephone protocol. The call gets routed to the PSAP
where a call taker answers the call. Figure 1 shows a diagram of the physical architecture

of current 9-1-1 and NG9-1-1 systems including how they are interconnected.
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Figure 1: 9-1-1 Physical Architecture (Fedral Communications Commission, n.d.)
The physical architecture shows how the calls get routed through their respective
networks. This particular diagram uses the abbreviation PSTN (Public Switched
Telephone Network) which encompasses all non-IP based forms of telephone

communication. The diagram also highlights where and how the legacy system integrates
with NG9-1-1. The top half of the Figure shows the legacy 9-1-1 system while the

bottom half shows the architecture of NG9-1-1. The line that connects the Wireline
Networks with Selective Routers cloud to the ESI net cloud is what signifies the

interconnection between legacy 9-1-1 and NG9-1-1. The introduction of VOIP in 1995



and its rapid adoption into telephone networks started the chain reaction that led to the

NG9-1-1 redesign of the 9-1-1 system (Fedral Communications Commission, n.d.).

2.3 NG9-1-1 Architecture and Call flow
The purpose of NG9-1-1 was to redesign the whole way the 9-1-1 system works.
Instead of being designed around a hardwired system, NG9-1-1 utilizes VOIP as its
platform. The features provided by a VOIP based system allow for the transfer of any
information that the internet allows the transfer of. This includes, but is not limited to:

voice, images, video, and text. Figure 2 shows a visual of the NG9-1-1 call flow.
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Figure 2: NG9-1-1 call flow (Fedral Communications Commission, n.d.)

As it can be seen from the diagram, NG9-1-1 not only improves the 9-1-1
communications, but also improves the PSAP to PSAP communications. The call routing
in NG9-1-1 is, for the most part the same for every type of caller. The calls get converted
to IP as close to the caller as possible if it isn’t already an IP based call. Either before or
after the conversion an organization, likely third party, will perform location acquisition

on the caller. Then the call passes through firewalls and security/routing equipment



where it gets passed to the appropriate PSAP’s. NG9-1-1 also integrates information
databases directly into the PSAP’s console. Telematics is an automated call system that
exist in some vehicles and medical alert bracelets. When a car calls 9-1-1 if it’s been in
an accident or a medical bracelet calls 9-1-1 when it’s owner falls, that call gets filed
under the category of telematics. A TTY (teletypewriter) is a device used by deaf people
to make phone calls. The architecture used to pass a call to the PSAP is quite simple as

long as the call is originating from a phone, but with access to other communications
methods, how are the non-voice based calls integrated into a dispatch console? (Fedral

Communications Commission, n.d.)

2.4 Computer Aided Dispatch System

Computer Aided Dispatch is a tool used by many PSAP’s in the United States. It
utilizes computer software to organize incoming calls and track all the incidents that an
agency has. It organizes and displays all the information a dispatcher needs and provides
them access to tools that they need to do their job. The result is that the dispatcher is able
to provide responders with the information that they need to respond in a timely manner.
This resource to the dispatcher becomes very important in the evolution of NG9-1-1. In
NG9-1-1, a telephone, radio, and notepad no longer suffice as all the tools necessary for a
dispatcher to perform their job. With the introduction of data communication in 9-1-1,
the dispatch console now needs the sophisticated equipment needed to interpret the data
sent to it. This equipment comes in the form of a Computer Aided Dispatch system which
not only provides the ability to generate, track, and record calls, but also interface with
the many different forms of data communication being used in 9-1-1 systems. Shown in
Figure 3 is a screenshot of a Computer Aided Dispatch system that would be displayed to

a dispatcher.

10



Compose
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Figure 3: Screenshot of Computer Aided Dispatch System (Fedral Communications
Commission, n.d.)

Figure 3 shows the Computer Aided Dispatch screen that dispatchers would be looking at
as they work. The upper right shows a conversation with the “caller” who is texting the
dispatcher in this case. The upper left of this screen shows the data entry into the call
tracking system. The lower left of the screen shows the call taker’s incoming
communication, this is where phone calls, text conversations, and other telephone
communications are organized, managed, and taken. The lower right is what gives the

dispatcher access to the radio systems they use to communicate with responding

personnel (Fedral Communications Commission, n.d.).
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2.5 Statistics on 9-1-1 Calls in the US
In 2013, there were almost 174,000,000 9-1-1 calls made from within 19 of the 27

States that responded to the Review of Nationwide 911 Data Collection. For all of the
recorded sub categories, a varying number of the States chose not to provide their data for
that statistic. Table 1 shows the collected statistics on 9-1-1 call volumes from 2013.

Table 1: 2013 US 9-1-1 Call Volumes (National 911 Program, 2013)
 oliSystemOperations

Call Volume Total call volume: 173,958,226 (19 of 27 states reported a positive value)
e The state with the lowest call volume reported 197,000 calls
¢ The state with the highest call volume reported 89,605,140 calls
¢ 3 states chose “no response”
Total wireline call volume: 46,556,017 (16 of 27 states reported a positive value)
* The state with the lowest number of wireline calls reported 78,000
¢ The state with the highest number of wireline calls reported 30,604,220
e 11 states chose “no response”
Total cellular call volume: 119,330,763 (18 of 27 states reported a positive value)
® The state with the lowest number of cellular calls reported 118,200
¢ The state with the highest number of cellular calls reported 59,000,920
Total VoIP call volume: 1,126,398 (11 of 27 states reported a positive value)
e The state with the lowest number of VolIP calls reported 3,845
¢ The state with the highest number of VoIP calls reported 394,802
¢ 16 states chose “no response”
Total multi-line Telephone System (MLTS) call volume: 703,073 (4 of 27 states reported
a positive value)
¢ The state with the lowest number of MLTS calls reported 1,242
* The state with the highest number of MLTS calls reported 591,576
e 23 states chose “no response”
Total telematics call volume: 18,378 (3 of 27 states reported a positive value)
® The state with the lowest number of telematics calls reported 800
¢ The state with the highest number of telematics calls reported 17,578
e 24 states chose “no response”
Total “other” call volume: 1,294,352 (4 of 27 states reported a positive value)
¢ The state with the lowest number of “other” calls had 1,841
® The state with the highest number of “other” calls had 1,286,488

As Table 1 shows, the copper, wireline phones that were used to make every 9-1-1 call in
the early years of the system are falling to the wayside. (Bettman, 2014) In this age of
instant communication and accessible, modern technology, the vast majority of 9-1-1
calls come from wireless, cellular devices. In fact, approximately sixty eight percent of 9-
1-1 calls in 2013 were made from cellular devices. Figure 4 also contains two lesser
known categories that while making up a small number of 9-1-1 calls still account for

about a half a percent. The first of these is Multi-Line Telephone Systems (MLTS), these
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are mostly made up of PBX (Private Branch Exchange) systems which act largely like
another phone switchboard added into the communication chain. The most common
experience that people have with a PBX system comes in the form of making a phone call
to a large corporation. When a phone call is made and an answering machine picks up
asking for a party’s extension or to hold for the operator, that answering machine and all
of the party’s extensions are all part of a PBX system. The other interesting statistic that
was collected as part of this report were calls received from telematics. The definition of
telematics as stated in the Oxford dictionary is “The branch of information technology
which deals with long-distance transmission of computerized information.” In terms of 9-
1-1 telematics deals with the 9-1-1 calls that come from automated call sources. Things

like autonomously or manually activated mayday devices that may be mounted in

vehicles or worn in the form of a medical bracelet are the most commonly found devices

that fall under the category of telematics. These devices often have a component that
measures sudden acceleration and long periods of no significant movement. If the
devices “trigger” conditions are met, then 9-1-1 is called. They also tend to have some
sort of a push button that will also trigger a call to 9-1-1. Figure 4 shows the data from

Table 1 in the form of an easier to read pie chart.

13



Call Volume

MLTS Telematics
0% 0%

Vvoip

Other

Wireline
27%

Cellular
71%

H Wireline ™ Cellular mVOIP MLTS ™ Telematics ™ Other

Figure 4: 2013 9-1-1 US Call Volumes

The pie chart in figure 4 shows the source and volume of 9-1-1 calls within a limited
number of States in the US in 2013. The States that responded to the survey that this
information was taken from are listed in Appendix C. (National 911 Program, 2013)

(National Emergency Number Association Data Technical Committee, 2008) (Oxford
University Press, 2017) (National Emergency Number Asociation, 2007)
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CHAPTER 3. EMS Statistics: Responding to 9-1-1 Calls

3.

Introduction

It’s 03:48 on Wednesday morning in a dark, cold, cinderblock room with four
grown adults lying asleep on recycled dormitory bunks. The whole scene looks like a
recreation of an elementary school overnight field trip to a museum. As the clock ticks
over to 03:49, the lights snap on and an alarm sounds followed by the calm, deep,
professional voice of the over tired, over caffeinated dispatcher. “This is WPKU903 West
Newbury Fire Department on the air requesting medical aid to one twenty-three Main St.
for a sixty-seven-year-old female experiencing difficulty breathing. Time of tone 03:49.”
Somewhat grudgingly four people running purely on adrenaline climb out of bed and
wander off to respond to the call. How long do these responses take? Will the patient get
the care they need in time? These are all questions that typically get answered in annual

reports that are issued by the agencies that respond to medical emergencies.

This chapter looks to organize and explain the structure and statistics of EMS.
The resources consisting of personnel, vehicles, and equipment that are available to EMS
agencies were researched and examined. The annual reports of various organizations
were gathered and the different fields of information were compared to identify trends
and locate issues that may cause delays in response. The information presented should

paint a picture of EMS responses and highlight the locations where improvements can be
made to reduce the amount of time from a call being made to 9-1-1 till an ambulance

arrives on the scene of the incident.

The annual reports and vital statistics from the City of Boston Emergency

Medical Services, which provides EMS coverage for Boston, Massachusetts, were used

to provide statistics on EMS responses. Charts that contain the various organizational
structures within EMS were created and are included in this chapter. The compatible

statistics from the four cities were gathered into a table comparing them to each other.

There is historical data available for Boston EMS that was gathered together in a chart to
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show the historical tracking of response times, call types, and call locations. All of this
information is used by the organizations that gather it to perform quality control on the

care that they provide and feed back to those care providers, highlighting where and how
they should improve. It is also provides necessary data for organization officials to adjust

managing and operating procedures appropriately.
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Organization and Structure of EMS

The organization and structure of EMS is made up of many different parts. The
structure can change depending on the type of EMS organization being looked at. Most
EMS organizations fit in to one of four different categories: privately run, fire
department run, government run, and hospital run. Regardless of which type of
organization is being considered, they all tend to have similar components. There are
physical components, and human components. The human components contain various
groups such as command structures, and personnel classifications. The physical

components contain things like vehicles, buildings, equipment, and supplies.

Command Structure
The command structure within EMS varies widely depending on the organization

or department that is being examined however, there are certain key elements that
generally stay the same across the board. No matter how an organization is designed, it
generally has EMS officers that fall into three different categories. These categories are
as follows: Executive EMS Officers, Managing EMS Officers, and Supervising EMS
Officers. (National EMS Management Association, 2014)

The executive EMS officers are the highest level of management in any
organization. They are often referred to as chief, deputy chief, or director. Depending

on the organizations status, either being in the private sector or part of a governmental
structure, these officers will either manage and report to a board of directors or report

to the government official in charge of emergency management. Executive EMS
officers are responsible for ensuring that the expectations and goals of the organization
are met and that overall, the organization operates at peak performance. The extent of
their field work is typically limited to a command or staff position in incidents where a

multi-agency unified command structure is established. Their job extends beyond the
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day to day operations however to include planning and preparing for future changes
and expectations. (National EMS Management Association, 2014)

Managing EMS officers are the middle level of management in any organization.
They typically carry the title of captain, coordinator, or manager or chief when
accompanied by the name of a division or section. The managing EMS officers are
responsible for managing major portions of the organization, acting as department
heads, and performing specialist administrative or clinical functions. They are
responsible for planning and coordinating the work of all personnel and ensuring the
daily operations have all the necessary recourses. They typically operate in an office
environment; however, they will almost always respond to incidents where an ICS
(Incident Command Structure) is established. (National EMS Management

Association, 2014)

Supervising EMS officers are the first level of management in any EMS
organization. They carry the title of supervisor or lieutenant depending on the
organization. Their responsibility consists of crew scheduling and assignment as well
as daily resource management. They typically function in the same capacity as
standard personnel and act as the initial incident commander in an ICS when one is

activated for an event. (National EMS Management Association, 2014)

Emergency Medical Care Providers
The people that provide medical care in an EMS organization are the whole

reason that the organization exists. They come in many different forms and levels of
training. The providers that are most likely to be seen in EMS fall into six categories:

EMR (Emergency Medical Responder), EMT-B (Emergency Medical Technician —
Basic), EMT-I (EMT - Intermediate), AEMT (Advanced EMT), EMT-P (EMT —

Paramedic), and Prehospital Physician.

EMR’s are the lowest level of emergency medical response. They are not allowed
to transport patients. The EMR certification is designed mainly for firefighters and
police officers to gain some limited medical certification. They are trained to use basic
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airway adjuncts and positive pressure ventilation. They are allowed to suction upper
airways and administer oxygen therapy. They are allowed to administer unit dose auto
injectors of life saving medications in hazardous material situations. They are capable
of stabilizing fractures and controlling bleeding in traumatic injuries. The last things
that they are trained to do is move patients and use AED’s (Automated External
Defibrillators) during CPR (Cardio Pulmonary Resuscitation) efforts. (The National
Highway Traffic Safety Administration, 2007)

EMT-B’s are the life blood of any EMS organization. They are trained in basic
life support and will often be the first medical providers on scene of any incident. They
can recognize and treat most medical and traumatic emergencies. They can also
provide transport services and will sometimes perform extrication. They also write
PCR’s (Patient Care Reports) and track the quality of patient care. After every call,
they are responsible for cleaning or replacing all supplies and equipment that was used.
They must maintain a high level of professionalism as well as both gaining and
maintaining patient confidence throughout their entire encounter. They are trained to
perform all tasks that EMR’s are plus assisting in the administration of certain

prescribed medications. They are also able to administer oral glucose and aspirin.

Additionally they are allowed to use more advanced fracture stabilization devices.

(New York State Department of Health) (The National Highway Traffic Safety
Administration, 2007)

EMT-I’s are almost entirely phased out now. The EMT-I license was replaced by
the AEMT license and those that still exist are few and far between. EMT-I’s came in
two different varieties, the EMT-185 and the EMT-199. EMT-185 had a smaller set of
skills than EMT-199. The EMT-I85 was created in 1985 and added IV (Inter Venous)

therapy and advanced airway management to the EMT-B skill set. Although they

added IV therapy to the skills, the drugs are largely the same as EMT-B’s except they
added Narcan (an opioid overdose drug) and a couple of drugs used to handle diabetic

emergencies. The EMT-199, created in 1999, took the EMT-I skills almost up to those
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of a paramedic. It added the ability to perform chest decompressions and
cricothyrotomies as well as advanced cardiac monitoring. They were also given the

ability to administer various drugs used in the treatment of cardiac arrhythmias.

(Mattvct, 2006)
AEMT’s, which replaced the EMT-185 and EMT-199, have almost the same skill

set that EMT-I85’s had. The AEMT skills are described as high benefit, low risk

advanced emergency medical skills. The AEMT adds Needle decompression, CPAP

(Constant Positive Air Pressure) devices, establishing 10 (Inter Osseous) access,

Tracheobronchial suctioning on previously intubated patients, and administering
Nitrous Oxide pain relief to the skill set of theEMT-185. (The National Highway
Traffic Safety Administration, 2007)

The EMT-P is the highest level of medical certification for first responders. They

are allowed to perform all of the skills of an AEMT plus the following. They can

perform intubations and cricothyrotomies to gain adequate access to a patient’s airway.
They can perform plural and gastric decompressions to inflate collapsed lungs and

decrease pressure on the pericardium. EMT-Ps are allowed to perform a wide variety
of pharmacological interventions. They are able to administer medications via every
route of administration. They can administer approved prescription medications and
infuse blood products. They are also able to access indwelling catheters for
administering medications. The last major intervention that EMT-P’s are able to
perform is ACLS (Advanced Cardiac Life Support). They are able to perform cardiac

monitoring, cardioversion, manual defibrillation, and transcutaneous pacing. (The

National Highway Traffic Safety Administration, 2007)
Prehospital Physicians are something that is rare in the US, but are still

occasionally seen. They are not considered first responders and will only show up at
scenes where a EMT-P calls for them. They do not transport patients and as a result
travel in fly cars. The Prehospital Physicians can provide triage on difficult cases and

are able to provide a more varied care than EMT-Ps are. Since they are full Physicians,
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they are not operating under the direction of a medical director and are able to practice
medicine under their own license. Prehospital Physicians tend to push higher quantities
of stronger medications at higher rates to patients that need it and as a result, typically

have a higher success rate with improving patient outcome. (Skow, 2010)

Other Personnel

In an EMS organization, there are many other personnel that are used to make the
organization run smoothly. There are various office administrators, cleaning staff,
financial experts, legal teams, and billing agents. There are also dispatchers that
coordinate all of the organizations resources and take calls for help. They quite often

carry the EMD (Emergency Medical Dispatcher) certification, a certification that trains
call takers to provide medical care over the phone utilizing the bystanders on scene as

their hands, eyes, and ears.

EMS Vehicles

In EMS, there are many different vehicles that are used not only in the treatment
and transport of patients, but also the transport of personnel and equipment. The types
of vehicles fall into categories of transport vehicles, special operations vehicles, and fly
cars. The typical transport vehicles are ALS (Advanced Life Support) trucks, BLS
(Basic Life Support) trucks, and Bariatric trucks. The special operations vehicles
consist of MCI (Mass Casualty Incident) vehicles, bicycles, and other special
operations vehicles. The fly cars are typically supervisor vehicles, but occasionally
there are other quick response/intercept vehicles.

ALS trucks (ambulances) are the high end, advanced transport vehicles of the
EMS world. To be defined as an ALS truck the truck needs to be staffed by at least one
EMT-P and one additional EMT-P, AEMT, or EMT-B. They are required to carry
more equipment and supplies than BLS ambulances. ALS Ambulances typically
respond to calls where an advanced level of care is required and where

injuries/ilnesses are immediately life threatening. ALS trucks typically come in the
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form of a box truck as the larger area provides more room for equipment and

personnel. (Ambulance Service Categories)

BLS ambulances are the bread and butter of the EMS world. A BLS truck will
respond to the majority of ems calls. They are staffed by two EMT’s or AEMT’s. They
respond to a wide variety of calls ranging from stubbed toes to cardiac arrests. Their
response to advanced calls serves to reduce the time till care is provided. BLS
ambulances are either box trucks or vans depending on the service that purchased
them. (Ambulance Service Categories)

Bariatric trucks are specially designed trucks that are used to transport overweight
patients. They come in the form of a box truck. Bariatric trucks contain specialized
equipment that is used to lift and move the patients. They are typically equipped with a
lift gate to lift the patients into the truck. The stretchers they have are also larger and

utilize hydraulic lift systems. Bariatric trucks are either set up for BLS or ALS.

(Smeltmann, 2011)

MCI vehicles are special vehicles that larger organizations use to deal with mass
casualty incidents. They carry large quantities of equipment and supplies that is
divided into sections that can be used during an MCI. These vehicles also provide
communications equipment and can serve as communications centers. In some layouts
of MCI vehicles, they are capable of patient transportation. These vehicles are usually
based off of bus chassis. MCI vehicles are usually set up with supplies to be capable of
restocking ambulances. Figure 5 shows a few of the types of vehicles and setups used

for MCI vehicles.
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DEPARTMENT OF
EMERGENCY RESPONSE

MASS CASUALTY TRAILER

Figure 5: Various Types of MCI Vehicles (Disaster Responce Solutions, INC., n.d.)
(W., 2014) (Vaccaro & Heightman, 2014)

Figure 5 shows photos of three categories of MCI vehicles. The first of these, on the
bottom, is a trailer. These are commonly used by mid to large size town fire
departments. MCI trailers will often be multi-purpose and serve as a rehab trailer
during fires just as much as a supply trailer during a medical MCI. The upper right
corner shows a supply truck that would typically be used by small cities or private
ambulance services. They carry additional supplies and equipment. The upper left
corner shows an MCI transport vehicle. They are used by large cities and carry
supplies as well as providing transport for a large number of patients in varying
conditions. (Raphael M. Barishansky, 2005)

Bicycles are typically operated by private ambulance services and large city fire
departments for use during large public events and gatherings. The bicycle allows ems
personnel to weave in and out of crowds and respond to emergencies over a variety of

terrain. Bicycles carry packs that have all of the supplies the EMT or paramedic needs.
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Bike medics are also very popular in airports and sports arenas for their speed and
maneuverability. (Bergal, 2017)

Fly cars are mostly used by supervisors, paramedics, physicians and command
personnel. They serve to get small numbers of personnel with specialized equipment
from one location to another quickly. In some services, fly cars serve to respond to
non-transport 9-1-1 calls and prevent ambulances from being tied up. This also can

help to prevent overcrowding in emergency rooms. (Vetter, 2006)

Boston EMS statistics
Every year, most large EMS organizations release an annual report that contains

information and statistics on the organization and what it had done over the previous
year. Boston EMS is one of these organizations, and provides a quite extensive report.
It contains information about Boston EMS’s community outreach programs,
operational information, and statistics on their year’s performance. The statistics that
they collect consist of the types and locations of their incidents, response times, and

personnel. (City of Boston Emergency Medical Services, 2012)

Types and Locations of Boston EMS Incidents
Boston EMS tracks the number of incidents that occur in each of the Boston

neighborhoods. Their reports break down their calls into categories as to what type of
incident they responded to. They also include the breakdowns of incidents by priority,
level of care, and patient age. In 2011, Boston EMS responded to a total of 108,343
clinical incidents. Out of these incidents, 78,692 resulted in patient transports to a
hospital. Figure 6 shows a heat map of the number of incidents that Boston EMS

responds to in each of Boston’s neighborhoods in 2011.
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Figure 6: 2011 Boston EMS Incidents by Neighborhood
Roxbury and North Dorchester having the highest number of incidents is not

surprising due to the high crime rate. What is surprising though is the low number of
incidents in the greater downtown area considering that the population density is higher
than most of the surrounding neighborhoods. Appendix A contains the full 2011
Boston EMS annual report including the tables and charts that break down the number
of incidents. (City of Boston Emergency Medical Services, 2012) (Location, Inc.,

2017) (Urban Mapping, Inc., 2017)
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3.2.2 Boston EMS Response Times

Response time is the amount of time that elapses between a call being dispatched
and a unit arriving on scene. Boston EMS breaks down their response times based on
the priority of the call that they responded to. The priority of the call falls into one of
three categories. Priority one calls are the highest priority and typically are made up of

major trauma, cardiac arrests, and any other urgent/life threatening emergencies.
Priority two calls are mid priority calls and are typically made up of non-major trauma,
allergic reactions, and potentially life threatening incidents. Priority three, the lowest
priority of call, is the most common type of call and typically consists of broken bones,

intoxication, and other non-life threatening illnesses or injuries. Figure 7 shows a chart

of the Boston EMS target vs. actual response time in 2011.
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2011 MEDIAN RESPONSE TIMES VS. TARGETS

s=gesPri 1 Median Resptime Pri 2 Median Resptime ssw=Pri 3 Median Resptime

Priority 1 Goal (6 min)

2011 MEDIAN RESPONSE TIMES

Priority Level 2011 | Goal

Priority 1 (urgent/life threatening) \ 5.7 minutes | 6.0 minutes
_ Priority 2 (serious/potential life threatening) | 7.3 minutes | 7.0 minutes

Priority 3 (non-life threatening illness or injury) \ 7.6 minutes 8.0 minutes

Figure 7: 2011 Boston EMS Response Time

The most interesting feature of figure 7 is the relationship between priority two

and priority three response times. In 2011 there was very little difference between the
two. This could be due to failures in their system, but another quite likely cause could
be human error. Priority one calls often are very obvious, quickly showing that the
patient has life threatening injuries. Priority two and three on the other hand regularly

have a fuzzy line drawn between them. When on scene, the medical personnel have a

clear view of what level of care the injuries require, but the decision of what priority
response to initiate is made by the dispatcher or EMT handling the call using only the
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information that is given over the phone. This means that if someone calls 9-1-1 and
states that they broke their leg (typically not a life-threatening emergency) when they
really broke their femur (a leg bone that when broken is considered a possibly life

threatening injury) and the dispatcher can’t get any further information, they would get
a priority three response that would later get categorized as priority two. Therefore,
some priority two incidents get priority three response times, resulting in the sub-goal

response times shown in figure 7. (City of Boston Emergency Medical Services, 2012)

Boston EMS Personnel

Boston EMS operates with a total of four hundred two personnel working in both

the office and the field. Forty-four of these are ununiformed “office” workers and the
remaining 358 are uniformed personnel. 241 of the uniformed staff are EMT-B’s that
work in the field and seventy more of them are EMT-P’s. This leaves the remaining
forty-seven as non-field service uniformed staff, likely serving as dispatchers. These
personnel are spread out in seventeen different stations across the city of Boston. The

field staff serve on nineteen BLS and five ALS trucks. They serve the roughly six
hundred thousand full time and nine hundred thousand daytime people in Boston
twenty-four hours a day all year long. (City of Boston Emergency Medical Services,

2012)

Boston EMS Over the Years

Boston EMS releases vital statistics every year as part of their annual report. One
major feature of having this information is that it makes tracking the progress of
Boston EMS very easy. It also allows for the tracking of Boston’s EMS needs.
Looking at the data from 2011 to 2016 (minus 2012 when they didn’t release any data)
many obvious, expected trends show up. However, a few interesting points are
sprinkled throughout. The total number of clinical incidents has steadily increased over
time, but the total number of ALS and BLS responses hasn’t. In fact, it has bounced up
and down at around 140,000 for the past seven years. This shows that Boston EMS has

28



improved their resource management and is better at not sending both an ALS and BLS
truck to an incident that only needed one or the other in the first place. Another trend
that Boston EMS has broken in the last six years is the steady increase of response
times. 2016 is the first time since 2012 that their response times have decreased.
Unlike the changes in 2012 where response times barely decreased, they managed to
shave three tenths of a minute off of every priority of response in 2016. One last point
of interest in Boston EMS’s structure is the continued trade of paramedics for EMT
basics. Over a six-year period from 2011 to 2016 Boston EMS has decreased their
number of EMT-Ps by nineteen and increased their EMT-B staff by thirty-six. The
editor in chief at the Journal of Emergency Medical Services, A.J. Heightman,
interviewed the chief of Boston EMS, James Hooley, in the summer of 2015. One of
the points that was discussed in this interview was the use of BLS trucks in favor of
ALS trucks and the affect that it had on Boston’s EMS. (Journal of Emergency
Medical Services, 2015) Appendix B contains a side by side comparison of the vital
statistics that Boston EMS has released since 2011. One trend it presents about
Boston’s use of EMS is that the age of transported patients has increased. The number

of transported patients twenty-four and under has decreased while the number of

patients over the age of twenty-five that have been transported has increased since
2011. There isn’t an obvious answer for why this is, but it could be due to an ageing
population in Boston. (City of Boston Emergency Medical Services, 2012) (City of

Boston Emergency Medical Services, 2014) (City of Boston Emergency Medical
Services, 2015) (City of Boston Emergency Medical Services, 2016) (City of Boston
Emergency Medical Services, 2017)
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CHAPTER 4. Conclusion

While this project wasn’t able to produce a product to assist with the reduction in EMS
dispatch time, it was able to collect and organize the data that would be necessary to do so. The
history and structure of past, current, and future 9-1-1 systems were discussed and explained.
Then the software that is used by call takers and dispatchers was presented along with its
integration into 9-1-1. Then the EMS system was discussed, starting with information on the
leadership and types of personnel that exist in EMS organizations. Then the report discussed the
vehicles that EMS providers use in everyday situations and in unusual planned and unplanned

events. Then the report presented the statistics of Boston EMS, both in their 2011 annual report

and over a six-year time span.

All of this information comes together in the well tested system that is used throughout
the United States and Canada for the public to request emergency medical service. This system
works and serves the public all day every day, but it does leave some points where improvements
could be made to reduce the amount of time a patient spends without medical assistance. The
places that appeared to leave the most room for improvement were call taking and dispatching.
The biggest delay that exists in call taking is the time occupied by the call taker obtaining the
information that they need. If the caller had the ability to know what information would be
needed and have it organized and ready to relay before they made the call a lot of time would be
saved. The delay that exists in dispatching is the time occupied by call taking. If the unit that
would be receiving a call could get a notification as soon as a call is made, more time would be
saved. This would allow the unit to get ready to roll while the call information is being gathered
and given to the crew. This would likely be more time saving in rural, volunteer departments

than in urban, full time organizations.

This information would be useful in future projects to study the time delays that exist in
the system and further projects to find and implement solutions. Removing these time delays can

be lifesaving in incidents where seconds count. As the report by Pell, et al stated, a five-minute
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decrease in response time could double the chance of surviving a cardiac arrest. This isn’t likely
to be possible in an urban environment where response times are already around five to eight
minutes. In rural EMS organizations however, a five-minute reduction in response time is quite

possible due to responses taking up to twenty or thirty minutes.
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108,343

781692 Clinical

Transports Incidents

69 477

Community EMT
Course Graduates

2,600+ 18

New Boston
EMS EMTs

People Trained by the
DelValle Institute

Car Seats
Checked

358

EMTs &
Paramedics

95%

Overall Patient
Satisfaction Rating

3,513

People Trained
in CPR

1,010

5.7 min

Public Access

Saving Li
Since

AEDs in the

Priority 1 Median
Response Time

Database 1 8 7 7

9-1-1
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A WORD FROM THE CHIEF

Each and every day Boston EMS EMTs
and Paramedics serve Lhe people of
Boston with pride. They deliver
exceptional  pre-hospital  emergency
medical care 24 hours a day, 365 days a
year.  While Boston EMS is widely
recognized as one of the best emergency
medical providers in the country, we
conlinually strive lo improve service
delivery and elevate our standards of
excellence. Our Leam works tirelessly Lo
bring high-quality, compassionate care to
the streets of Boston.

2011 was a year of great achievement for
Boston EMS. Our EMTs and Paramedics
responded to over 108,000 emergency
medical calls and transported nearly
79,000 patients to area hospitals. We
continued to surpass our response time
goal for urgent/life threatening calls and
earned honors both regionally and
nationally. The Department graduated a
class of 18 new EMTs from the Boston
EMS “Training Academy and marked the
T i of one Superi two
Deputy  Superintendents, and  one
Licutenant.

Additionally, we officially opened a new
Boston EMS Ileadquarters at 785 Albany

educational  communily — programming
teaching over 3,500 people CPR.

As part of the Boston Public Health
Commission (BPIIC), Boston EMS strives
to improve access to healthcare across
the City. In 2011, Boston EMS launched a
new program in  collaboration with
BPIIC's Division of Ilealthy Ilomes and
Community Support to hetter serve
patients with asthma. The “Asthma
Project” links palients with severe asthma
ages 9-24 Lo supporl services thal will
help them better manage their asthma
and improve their quality of life. Through
the Asthma Project, Boston EMS has
created a model for fulure support and
referral programs that will help impraove
the overall health of Boston residents.

As Chief of Department, [ can proudly say
that Boston EMS’ greatest assct is our
personnel. The achievements we earned
in 2011 are a direct resull ol the hard
work and dedication of the entire Boston
EEMS workforce. While our field staff may
be the “face” of the Department, we are
incredibly fortunate to have an equally
commilled and talented support stalf that
works behind the scenes to ensure a
smooth and efficient operation

1 anticipate that the year ahead will bring
new and opportunitics for

Street, consolidali all i ive
functions into onc building. To better
serve our public health and public safety
partners, Boston EMS' DelValle Instilute
for Emergency Preparedness launched an
onlinc “Learning Cenler”, which provides
access  to  various  emergency
preparedness  training  courses  and
resources. Further, our Community
Initiatives Division continued to provide

achievement. | am confident that through
hard  work and dedication, we will
continue to strengthen what is already an
exemplary organization and reach new
heights in the years ahead.

JORNE Y

Jim Hooley
Chicf of Department.

)

—
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BOSTON EMS AT A GLANCE

Boston Emergency Medical

Services is the primary provider Figure | mClinical Incidunls  ® Transporls

of emergency medical services
for the City of Boston. As a
burcau of the Boston Public | 110000
Ilealth Commission, Boston EMS 90,000
is onc of the nation’s oldest | gooao
providers of pre-hospital care,
tracing its roots back more than
100 years. In fact, Boston EMS | 60.000
has been saving lives since 1877, 50,000
40,000
30,000

110,000

70,000

With a resident population of

over 600,000 which expands o Si67 © Hi6a

approximately 900,000 people

2009 2010 2011

during the work day, the City of

Boston is the largest city in Massachusetts, and the 22nd largest in the country. Given
Boston's size, diversily, historical signilicance and designalion as Lhe capital cily of
Massachusctts, Boston EMS operates in an exciting and vibrant urban cnvironment.

The Department employs 350 Emergency Medical Technicians (EMTs) and Paramedics and
responds to over 100,000 emergency medical calls each year, making Boston EMS one of
the largest and busiest municipal emergency medical services providers in the country.
Boston EMS utilizes a two-ticr response model offering Basic Life Support (BLS) and
Advanced Life Support (ALS) services and leverages the latest advances in both medicine
and technology. In addition to patient care, the Department also plays a critical role in the

2 SERVICE AREA OVERVIEW

Area Served: The Cily of Boston

Boslon Land Area: 45.7 sq mi

Resident Population: 617,5941

Daytime Population: ~900,0002

Residents Living Below Poverty Line: 19%:

2010 Homeless Population: 7,286¢

Residents Who Report Speaking a Language Other than English
at Home: 349"

2 htp:/,

City of Boston’s emergency
preparcdness  cfforts  and
provides community
programming  designed Lo
educate the public about
important health and safety
topics. The men and women
of  Boston  EMS  provide
excellent pre-hospital care Lo
every patient they treat and
serve the people of Boston
with pride and compassion.

# U5, Census Bureau, 2008 American Community Survey
* Hameless Gounts, City of Boston Emergency Shelter Connnission
3 1S, Census Bureau, 2009 American Communily Survey
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A YEAR OF REUNIONS

A RUNN,

ALE

Just a month before what
would have been his 14
marathon  and  fourth
Boston Marathon, Bernie
Zelitch collapsed on the
commuter rail at North

cardiac arrest. Boston EMS

Steven Garceau along with
Paramedics Greg Bond and

IOl ith the patientsthey Ry g finishing zwel well. His doctors credit  his
within minuLﬂ\p and treat, but in 2011 ahead ol his: expecied lime: excellent recovery to the
rovided lifesavin, several crews had the Sporting a sign that rcad immediale care he received [rom
P! g i s 4 “Ihanks to Boston EMS/Mass 5
weatment.  Hoston  EMS chance lo reconnect Boston  EMS, among other

revived Bernie with CPR
and AED and applied

therapeulic hypothermia, a absolutely wonderful
health outcomes.

process of cooling the
body which helps to
protect brain function and
improve survival and neurological
outcomes of cardiac arrest victims.

Boston EMSEMTsand Rl

an average of 300
Station and went into emergency medical calls
each day. [tis not often
EMTs Mike Regan and that department
members have the
opportunity to reunite

with their patients
celebrating some

Boston EMS transporled Bernic Lo
Massachusetts  General Hospital for
further trealment.  Aler  undergoing
quadruple bypass surgery, Bernie feared
that he would never be able to run again.
But not long after his surgery,
Bernie began the

itation  process.  His
walk slowly turned into a jog
which eventually turned into
arun.

Thirteen months after  he
nearly died, Bernie ran the
2011 Boston Marathon on
April 2224, finishing well

General - Revived Repaired
20107, Bernie served as a
running Boston EMS
testimonial, literally. Upon
finishing the race, Bernie
reunited with Boston EMS
Paramedics Bond and locke who saved
his life along with EMTs Regan and
Garceau. Keep running Bernie!

ey

—_
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A YEAR OF REUNIONS

In July 2008, a then 24-year-old Mark Nielsen fell down a

f stairs at the Arlington T station, causing serious head
and brain injurics. EMTs Tom Smith and Matt Furlotte, as
well as Paramedics Laura Lee and Mike Yaffe, responded
wilhin minules and swiflly transported the unconscious paticnl o Beth Isracl Deaconess
Medical Center.

On September 15, 2011, Mark
along with his parents visited
Boston EMS Hcadquarters to
reunite with the EMTs and
Paramedics who saved his life.
Today, Mark is healthy and doing

factors. Mark and his parents
could not thank the crews
enough. Mark's recovery is proof
thal in an emergency, every
second counts.

On October 12, 2011 a couple from the Norwood area was traveling
to the hospital on 1-93 when their baby just couldn’t wait any longer
to greet the world. Boston EMS responded to the couple's 911 call
wilh no time Lo spare. EMT Recruit Michelle Chu along with Field Training Officer Miguel
Diaz delivered a beautiful, healthy baby girl named Serene.

A GIRL!!

The baby was EMT Chu's first
delivery. Upon graduating from the
Boston EMS Training Academy lwo
weeks after the baby’s birth, EMT
Chu had the opportunity Lo reunite
with Mother Ena El-Iladidy and
Bahy Serene al the Boston EMS
graduation ccremony. EMT Chu
proudly presented the mother with
a pink “Delivered by Boston EMS”
onesie, Baby Serene was one of 21
babics delivered by Boston EMS in
2011. Congratulations to mom and
dad!
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BOSTON EMS BY THE NUMBERS

The Department's top priority is to
provide excellent pre-hospital care. In
order to ensurc optimal service delivery,
Boston EMS systematically monitors and
analyzes key operational and  clinical
performance data on a routine basis. The
Department utilizes data such as call

volume, patient satisfaction results,
response times, and various patient
outcome mcasurcs, among others, to
make strategic decisions. With a tireless
commilmenl o qualily, Boston EMS
attempts to maximize efficiency and
ellectiveness  with  every  response

BOSTON EMS BY THE NUMBERS

gure 3 Figure 4

2011 INCIDENTS BY TYPE NUMBER [ PCT. 2011 INCIDENTS BY PRIORETY
IINESS [abeominal pain, ever, cir-] 31181 | 29%
Invesligations ('man dowm®, Jlann,ehc) 20,158 19% Priarily
Injury i 15,587 | 14% 3-4
Cardiac Related (uninsous, CPR, e| 1,135 % 23%

iratory (st iz, etz) 702

/ Suicidal 777

Molor Vehicle (i, yecesuion i sradoez) | 5,711
v ical (cva semures.coc) 520
Fire/ Ilazmat/ Standby/ linviron. 2,014 2
T ol el 1289 [1%
Overdose 969 <1%
2011 Total 108343 | 100%

2011 TRANSPORT MIX

Figure 5*
2011 INCIDENTS BY NEIGHBORHOOD | NUMBER | PCT.

Allston/ Brighton 6,395 6%
| Back Ba B610 | 8%
| Beacon Hill/ Wesl End 2,944 3% S,
North End 3% Vs ke +
Charlestown 2% T
East Boston 6% i
outh Boston 5% 2f
outh End 11 Clinical Incidents
oxbury 15
North 15% (=] bpto s
Dorchester South 7% ) o [] 5001 -8.000
i % 75+ N \ [ |®001-11.000
| Jamaica Plain 3% =2 Fet [ 11,001 - 14,000
West Roxbury 3% 6574 \ 0 335 6700 12400 [ 14,001 - 17.000
Hyde Purk 1 4504 \\n =acacecaza—— g
Mattapan 3%
Longlsland <1% S “Nite: This map daes nal cantrol for neighhirhoad geagraphic ar pupulation size. Generall
Other/Not Listed 1% 15-24 speaking, lavger and more densely populated arcas have a higher number of clinical incidents.
2011 Total 108,343 | 100%
*Figure 5 captures the location where the incident acomved o3
{ ¢} {7}
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BOSTON EMS BY THE NUMBERS

As one of the busiest EMS services in the country, Boston responds to an average of

300 calls per day. Figure 9 below details 2011 response and transport activity by unit.

Figurc 9 2011 RESPONSES AND TRANSPORTS BY UNIT

Responses Responses ‘Iransports ‘Iransports
Unit* 2011 2010 % Chg |
6,55 ,B25 261 ,366 2%
A2 7,93 ,360 5,37 787 7%
6,37 6,45 4,38 464 2%
4,35 ,21 74 T 1%
A6 7.223 6,90 621 g 2%
A7 ,775 4,91 X 8%
,601 661 i -
476 .51 40 3%
,388 4,37 86 3%
,019 13 61 -10%
A18 4,217 4,081 2,629 5%
AB 5,539 5,613 333 A%
A10 6,178 6,192 423 3%
Al12 5936 5811 4,00 5%
A16 6,650 6,271 4,03 1%
At 5,721 5811 3,692 -7%
A9 3,686 3,466 2,335 1%
A17 3,816 3,871 2,516 0%
A19 3,847 1,026 -3% 2,819 -5%
24 HOUR/DAY ALS
P1 [ 5459 [ 5284 E [ 18 T 3%
P2 | 6305 | 5896 [ 1601 | &%
P5 | 4408 | 414 | 6% 1557 | 1420 | 10%
16 HOUR/DAY ALS
P3| 3233 | 3173 % 1,148 | 1256 | 9%
P16 | 3823 | 3612 6% 1,185 | 1,134 | 4%

5 for unit location

**Note: The Lable abave includes only BLS and ALS transport units and does nat include Supervisor,
Command Statf or Special Operations unit responses

#2011 figures in bold indicate the busiest RS and ALS units calegorized hy haurs in service

$2011 | ANNUAL REPO

BOSTON EMS BY THE NUMBERS

written comments about
their experience. While
only 7% of individuals
transported returned
surveys, the Department
was incredibly pleased to

Boston EMS highly values
input from its patients.
Among other things, the
Department  relies  on
patient feedback Lo help
identify areas  where "My rapid recovery s due to
service delivery can  be i Sheulcn) HAEAG learn  that  95%  of
improved. In 2011, Boston il secvios dikd Care respondents felt Boston
IEMS  continued to send s EMTX wure copassinale LMS'  overall  service
paticnt satisfaction surveys and provided ontstanding care. delivery  was  cither
to every patient sl excellent or good (80%
transporled asking them Lo = and  15%  respectively).
rank 10 specific areas of Additionally, 91%  of
the service as excellenl, respondents  [ell Boston
good, fair or poor. The EMS' quality of carc was
Boston EMS Patient either excellent or good
Satisfaction  Survey also (79% and 15%
provides respondents the respectively.

opportunity to  submit

WHAT OUR PATIENTS
ARE SAYING...

2011 PATIENT SATISFACTION SURVEY RESULTS

mEGxcellent  WGood  WFar  wPoor W Unaswered or N/

Overal Sastacion m

Quality nf Care Provided
Cleanliness of Unit & Fquip.

Crew's Explanation of Procedures
Crew's Concern for FamilyFriends
Cresy's Conoern for Patient

Crea's Knnwledge of Gamplaine

Crew’s Professionalism

Iisefulness/Clairty 0f911 Call
Operator's lnstrudlivns®

Courtesy af911 Call Operatar

D Boston EMS
any cavegery

“24For visual clarity, data Jabels f
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BOSTON EMS BY THE NUMBERS

Patients expect a quick response when they call 911 for help. As outlined in the Boston
EMS Service Zone Plané, the Department’s response time goals establish aggressive
responsc time targets; Boston EMS strives to arrive on scene at priority 1 calls (urgent/life
threatening calls) within 6 minutes, The Department consistently surpassed its response
time goals for both priorily 1and 3 incidents, but narrowly missed ils goal for priorily 2.

Figure 10 2011 MEDIAN RESPONSE TIMES TARG!

=g 'ri 1 Median Resptime edian Resptime e Pri 3 Median

Priority 1 Goal (6 min)

o

Figure 11 2011 MEDIAN RESPONSE TIMES

Priority Level 2011

Priority 1 (urgent/life threatening) 5.7 minutes.
Priority 2 (serious/potential life threatening) 7.3 minutes
Priority 3 (nan-life threatening illbess ot injury) | 7.6 minutes

8.0 minutes

® et/ ice zoneasp
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BOSTON EMS BY THE NUMBERS

Boston EMS has several diversified
revenue streams including funds from
commercial insurance providers,
Medicaid, Medicare, private payers,
granls, as well as the Cily of Boston. In
fiscal year 2011, approximately 76% of
the Departmenl’s annual revenue came
from billing and insurance. In mid-2010,
Boston EMS developed a new relationship
with a company that specializes in EMS
billing. As a result, the Department
experienced an increase in overall nel providing excellent patient care o Lhe
patient service revenue over the course of visitors and residents of the City of
FY11. However, just like many other Cily Boslon.

departments, Boston EMS has felt the

effects of the economic downturn and has
remained vigilant in its efforts to operate
in the most fiscally responsible and cost-
efficient manner possible.

As a key member of the City of Boston’s
public salely Lriad, Boston EMS delivers a
critical service to the people of Boston.
‘The Department remains committed to
focusing all available resources toward
the execution of its core mission,

Figure 1 Figure 14
FY11 FUNDING Bl FY11 PAYER BREAKDOWN
Gran Selt Pay

tts
A <14
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EVERYDAY HEROES

Working as an EMT or Paramedic in a
busy urban environment is physically and
mentally demanding and [raughl with
risks [rom vchicle crashes, exposure to
communicable diseases, injury and
assaull.  Boston EMTs  and
Paramedics demonstrate great bravery
and compassion on a regular basis as they
serve the people of Boston. EMTs Joc
Anderson,  Rick  Chiaravalloti, and
Edmund Burke are just three examples of
those who exhibited tue heroism in
2011.

EMTs Joc Anderson and Rick Chiaravalloti
were on duty the morning of August 10t
when shols rang out in the neighborhood
of Brighton. An elderly man had been
shol in an apartment building. As Boslon
Police and Boston EMS arrived, the
shooter conlinued t fire shots. Boston

Police ook up a defensive position in a
basement apartment and were able to
protect EMTs Anderson and Chiaravalloti
as they entered the building to provide
aid Lo the victim. The victim was in critical

crew was aboul lo extricale Lthe patient
from the building, another shot was fired
forcing the crew and the police oflicers
escorting them to take cover. During a
second attempt out of the building
another shot was fired. In the best
interest of the patient, Boston EMS and
Boston  Police  decided 1o proceed.
Throughout the entire incident, the
patient remained the main concern of
both EMTs Anderson and Chiaravalloti.
With police forming a circle around the
EMS crew, the paticnl was rushed out of
the building without further injury. ‘The
crew  Lransported the viclim Lo the
hospital for further treatment and
evaluation. The tremendous bravery and
sclflessness cxhibited by EMTs Anderson
and Chiaravalloti undoubtedly make them
every day heroes.

Edmund Burke, EMT-B

P On August 24", off-
duty EMT  Burke,

who has been with
Boston EMS since
1996, was on his
‘way to work when
he heard a call on
the radio about a
W ¥ fire in  Brighton

Burke immediately rushed to the scene
arriving before fire crews. He raced into
Lhe hurning house and rescued a 10-
old boy who was unconscious and in
respiralory distress.  Burke carried the
child out as other emergency responders
arrived. The child suffered lvom smoke
inhalation and was laken lo the hospital
for further treatment. EMT Burke
demonstrated  great  bravery as  he
fearlessly risked his life to save that of

condition and required nmnedi-a(e rolhes:
treatment and wansport.  As the EMS
{ 1
12
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CLINICAL INNOVATION

As a leader in the field of pre-hospital
emergency medicine, Boston EMS has
long held a reputation for clinical
cxcellence and is commitled to remaining
at the profession’s forefront. The
Departmenl  provides  the  latesl
advancements in pre-hospital emergency
care, conducts significant research and
opcrates a comprchensive  quality
ssurance program. In 2011, Boston EMS
Paramedics  achieved an  inlubalion
success rate of 96.5%7and the City of
Boston remained ranked as one of the top
cities for cardiac arrest survival rates.

Boston EMS’ Research, Training, and
Quality Improvement (RTQI) team, made
up ol emergency deparlment physicians,
EMTs, Paramcdics, and Training Officers,
works o ensure that the Department's

# Each time a Boston EMS Paramedic attempts an
intubation, the incident s reviewed hy a
Paramedic Research Coordinator and at least one
Boston EMS Physician as part of the Boston EMS
Airway Registry

EMTs and Paramedics are prepared Lo
consistently deliver high-quality patient
care. The Leam is currently researching
best practices in cardiac resuscitation, the
effectiveness of alternative intravenous
access devices, and the impact of new
breathing equipment, among other pre-
hospital care inlerventions.

In 2011 Boston EMS continued to
participate  in  the  Massachusetts
Department of Public Health EM roke
Quality  Improvement Initiative.
‘Throughout the year, members of the
RTQI team parlicipaled in slate-wide
meetings and  educational forums
designed Lo improve stroke care. Further,
the Department continucd its  strake
quality improvement and management
program. Over the course of 2011, RTQI
reviewed an average of 40 medical
records of stroke or polential stroke
patients each week assessing specific
performance indicalors. Dala gathered
through the quality improvement
program was utilized in Department
training and cducation scssions and has
ultimately led to improved stroke patient
care by Boston EMS EMTs.

Over the last year the Department has
also continued to carefully monitor
cardiac arrest dala. Since 2004, RTQI has
reviewed all cardiac arrests that occur in
the City of Boston. In order to identify
ways Lo improve palient care, RTQI
evaluates each incident individually and
enlers case informalion into an internal
cardiac  registry. Additionally, RTQI
downloads and assesses pre-hospital
clectracardiographic (EKG) information.
Such comprehensive data collection
allows RTQI to conduct in-depth rescarch
with the goal of identifying new methods
and lreatment prolocols Lo enhance
clinical care.

40
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DISPATCH OPERATIONS

Dispatch Operations is responsible for
i g incoming emergency medical
alching emergency units and
coordinating with other public safety
agencies as well as local hospitals. The
Division also manages the Mctro-Boston
Central Medical Emergency Direction
(CMED) radio system which allows for
coordination  between  EMS  field
providers and arca hospilals throughoul
the 61 cities and towns in Metro Boston.
All Boston EMS Telecommunicalors are
uniformed EMTs who have received an
additional 19  weeks of specialized
training in Emergency Medical Dispatch.
Boston EMS Telecommunicators serve as
the critical link belween the public and
the EMS crews on the street.

In 2011, Dispatch Operations continued
to focus on improving communication
with the DepartmenU's partners as well as
the public. The Division implemented new
policies o allow for direct communicalion
with the dispatch centers of Logan
Airport and Massllighway Operations,
which has resulted in better coordination
and streamlined response.  Dispatch
Operations also expanded the use of the

2011 | ANNUAL REPORT

A CRITICAL LINK..

On December 312, EMT Sara Curry
received a 9-1-1 call from a
pregnant female in active labor
who was attempting Lo drive to the
hospital. The caller also had
children in the car, the nldest he
12-year-old daughter Tanisha,
Alter instructing the patient to pull
over, Curry quickly determined the
location of the vehicle. She then
calmly instructed Tanisha how Lo

help her mother deliver the baby
Together, Curry and Tanisha
helped to keep the new baby safe
before crews arrived. Both EMT
Curry and Tanisha were honored
atthe 2012 M ch
9-1-1 Heroes Awards® Cercmony.

allowing inleroperability with partnering
ambulance services. Additionally, the
Division updated some of its pre-arrival
instructions including thosc for CPR.
Telecommunicators provide pre-arrival
instructions o callers Lo iniliate medical
care before ambulance crews arrive,
Updated CPR pre-arrival instructions
reflect the latest CPR guidelines which
have proven Lo increase the survivability
of paticnts suffering from sudden cardiac
arrest.

The Boston EMS Operations Center also
underwenta complele renovation in 2011
and now featurcs updated radio
consoles, new furniture, and the latest
cquipment providing a much more
efficient and ergonomically friendly
workplace  for  Dispatch  Opcrations

Boston Area Ambulance Mutual Aid personnel.
Network (BAMA), a radio nelwork
{ 1
LB
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CLINCIAL INNOVATION

AED AB

QO

AUTOMATED [
EXTERNAL [
__ DEFIBRILLATOR [

In addition to carcfully monitoring
cardiac arrest data, Boston EMS
conlinued 1o enhance and expand ils
movative “AED Alert” program. Through
AED Alert, the Department has been
formally tracking the location of public
aulomalic external defibrillators [AKDs)
since 2009. All reported public AED data
is entered into the Department’s
computer aided dispatch (CAD) system.

When a 911 call comes in [rom a public
facility and an AED is on sitc, CAD will
trigger an alert prompting Boston EMS
Telecommunicators to provide the caller
with instructions on where to retrieve the
device and how Lo apply it. Studics have
repeatedly shown that immediate

CPR C i with
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In July 2011, Boston EMS launched a new
online AED report form on ils website
[ i with  the
assistance of the City’s Department of
Innovation and Technology.! The online
form allows organizations to easily input
and submil their AED information,
Boston EMS experienced an increase of
15% in reported AEDs during 2011
bringing the total number of AEDs
tracked in CAD Lo 1,010.

In 2011, Boston EMS continued ils
application of therapeutic hypothermia,
the process of cooling the body and

defibrillation within 3-5 minutes of a
collapse can help significantly improve
cardiac arrest survival rates.
Additionally, studies have shown that a
large proportion of cardiac arresls
happen in public places such as athletic
facilities and oflice buildings. Through

AED Alert, Boston EMS
Telelcommunicators have the lols Lo
provide 911 callers with lifesaving

mild hypothermia (32-34°C)
in the first 12 - 24 hours after cardiac

arrest.  Therapeutic  hypothermia  has
proven to help protect brain function as
well as improve survival and ncurological
outcomes of individuals suffering from
cardiac arresl. The Department became
onc of the first adopters of pre-hospital
therapeutic hypothermia in  2008. In
2011, Boston EMS Paramedics provided
this life-saving therapy to 116 patients.

instruction immediately  after a
il ed cardiac arrest.
# hulp: {
{ 1
1!
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ASTHMA PROJECT

Leveraging EMS data to

improve patient outcomes

In carly 2010, Boston EMS transporled a
12-year-old to the hospital whose
symploms were suggeslive ol a severe
asthma attack. Shortly thereafter, the
hospital reviewed his case during clinical
rounds. As part of this process, the nurse
supervisor asked Boston for the
patient’s electronic medical record. When
searching for it, the Department
discovered that the patient had been
transported multiple times within a short
time [rame. The record further indicated a
trend of his symploms becoming
increasingly severe with each transport.

Asthma is a chronic and relatively
common illness, which is conlrollable
appropriatc medication and carc.
This teenager's case highlighted the need
to more closely monitor EMS transports
for youth with asthma-related illness.

After conducting thorough data analysis
and convening an  inlerdepartmental
working group, Boston EMS established a
program in partnership with the BPHC's
Division of Hecalthy Homes and
Community  Support  to  identify
individuals with uncontrolled asthma in
order to link them with appropriate
healthcare services. With guidance from
the Boston EMS Medical Director, the
Largel group was idenlilied as children
and young adults ages 9 to 24 who had
been transported by Boston EMS more
than two times within the last six months
and showed positive signs of ‘increased
work of breathing’ (including wheezing,
retractions, and prolonged expiratory

THE ASTHMA PROJECT
Launched: July 2011

Staff: Specially trained
Paramedics

Direction: eP(CR Manager
Medical Director

Criteria for inclusion: Patient
between the ages of 9 and 24
wilh asthma-related illness
who has been transported 2 or
more times within 6 months

phase) and  specific  pre-hospital
interventions for asthma (such as
administration of Albuterol or Comhivent,
common asthma medications).

The Asthma Project,
2011, is currently staffed by two Boston
EMS  Paramedic who ulilize the
Department's electronic patient care
reporting system to identify patients wha
meet the established criteria. Upon
identilication, Lhe Paramed ntacl Lthe
paticnt (or, in the case of a child, their
guardian) by phone to assist them with
referral scrvices. With the assistance of
the Medical Director, patients can also be
linked dircctly lo their primary carc
provider. The Asthma Projectis a referral
service only. In 2011 Boston EMS
successfully linked several young people
with services that will help them better
manage their asthma, reducing the
severity and frequency of severe attacks.

launched in July

BOSTON EM
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SPECIAL OPERATIONS

The Special Operations Division plans for
and responds to major emergencies
within the City of Boston including both
planned special events and unplanned
natural and man-made disasters. The
Division is responsible for overseeing
Boston EMS' Bicycle Defibrillation Unit,
Harhor Patrol Unil, Taclical Response
Unit as well as its hazardous materials
response efforts and rapid deployment
team aclivilies. A mullitude of agencics,
both public and private, rely heavily on
Boston EMS to facilitate medical coverage
and to participate in the coordination of
assels, resources and logistics during
special events and emergencies.

livery year, Boston hosts several major
evenls such as the Boston Marathon and
4" of July Celebration which bring
millions of people together and require
significant emergency medical support.
Boston  EMS uses these events as
“controlled” mass casually incidenls
(MCls) to test disaster protocols, systems
and resources.  In addition to these
events, the Department also provides
EMS support at hundreds of festivals,
parades, and other gatherings citywide. In
2011, Special Operations oversaw the
provision of medical scrvices at 443
events.

In May 2011, Special Operations
coordinated Boston EMS' participalion in
the Metro Boston Homeland Security
Region’s Urban Shield Boston lixercise.
The ecxercise was used to assess the
region’s ability to successfully respond to
and manage multiple terrorist evenls and
other emergencies occurring
simultaneously throughout the Boston
Arca. Through the exercise, Boston EMS
personnel had the opportunity Lo Lest
ability to provide mass casualty Lria
and expedient field treatment of multiple
casualties while law enforcement Llactical
teams provided force protection.

Photo Credit: http://jamaicaplainpatch.com

In preparation for Urban Shicld, Special
Operations worked with the Office of the
Boston EMS Medical Dircctor and the
Boston Police Academy to develop an 8-
hour active shooler Lraining designed Lo
better prepare EMS and police personnel
to work more effectively together in
response to an active shooter incident.
The training consisted of three parts: (1)
lactical and situalional awarcness, (2)
focused medical care under force
prolection, and (3) active shooter rescue
tactics. A total of 256 Boston EMS
members received training in 2011 which
has strengthened communication and
integration with Boston Police.
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TRAINING & EDUCATION

on within Boston EMS’
Quality

“The Training Dis
Research,  Training  and
Improvement (RTQI) Leam, is responsible
for the initial and ongoing training as well
as the professional development of
Boston EMS EMTs and  Paramedics.
Through its accredited Training Academy,
the Division operales a comprehensive 6-
month course designed to prepare EMT
recruits for the challenges of delivering
pre-hospilal emergency medicine. The
course, taught by training personnel with
cxtensive  field  experience,  includes
classroom  work, rigorous field
instruction, exercises, and drills. In
August 2011 Boston EMS proudly
graduated 18 new recruits from the
Training Academy.

Boston EMS continued its parlnership
with Northeastern University's College of
Professional Studies in 2011, In the year
prior, the Department launched an 18-
month  Paramedic  course  led  hy
Northeastern instructors and Boston EMS
staff educators. ‘The program not only
provides a strong loundation for Boston
EMS students to achieve their clinical
goals, bul alfords the opportunily Lo carn
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and apply credit hours loward an

degree at Nor 3
Kighteen students graduated from the
first class in July 2011 and are certified as
paramedics.  Due to the program’s
success, Boston EMS and Northcastern
launched a second class in early 2011
Eight students successlully completed the
classroom portion of the program and
will participate in clinical rounds at
Boston Medical Center in 2012.

In addition to training Boston EMS field
staff, the Training Division provides a
low-cosl. community Basic EMT Course
designed to prepare aspiring EMTs for a
career in pre-hospital | emergency
medicine. The 150 hour course offers
exceptional classroom wraining,
emergency room observation al Boston
Medical Center and the opportunity to
obscrve Boston EMS Opcrations during
an ambulance ride-along. The Training
Division offered lwo communily courses
in 2011, successfully preparing 69
graduates to pursue state [MT-Basic
certification. The Department is currently
awaiting results from the state to
determine  how  many  individuals
successfully passed the examination.

BOSTON EM

EMERGENCY PREPAREDNESS

Boston EMS is committed to protecting
the City’s residents and visitors from
disaslers ol all size and scope. The
Department plays a key role in the City's
emergency preparedness efforts. Through
the DelValle Institute for Emergency
Preparedness and the Boston
Metropolitan Medical Response System
(MMRS), Boston EMS offers specialized
trainings and public health coordination
preparing  the  City  for  large-scale
emergencies,

DelValle Institute for
Emergency Preparedness

DELVALLE
INSTITUTE FOR
EMERGENCY
PREPAREDNESS

The DelValle Institute for Emergency
Preparedness provides high quality all-
hazards  training  for  the  Boslon
community, the Mectro Boston Homeland
Security Region, and tern
Massachusells. S
emergency medical services, public
health, health care and public safely
personnel.

Through cducation and training, DelValle
supports capabilities-based preparedness
with the goal of reducing the public health
and safety consequences of disasters. The
Institule’s programs are based on he
core functional areas of Emergency
Support Function 8 (Public Health and
Medical Services) with an emphasis on:

o capabilities specilic o emergency
medical services, public health, and
healthcare;
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« interrelated roles and responsibilities
across all first responder and first
receiver disciplines in a disaster; and

emergency planning and

prep: for the
particularly those most vulnerable.

In 2011, DelValle conducted over 100
programs for 2,600 public health and
public safety professionals throughout
Massachusetts. In February, over 300
participants ~ attended the  scminar
Managing Mass Fatalities, which focused
on exploring approaches o Lhe
1 ion of the Ce Ith of
Massachusetts’ Mass Fatalitics
Management Plan at the local level. In
Augusl, the DelValle Institute launched
the “Learning Center”, an  innovative
online portal into trainings and resources,
featuring the c-coursc Continuity of
Operations Planning: Awareness.*  From
Augusl lo December 2011, there were
approximately 30,000 visits to the site.

The DelValle Institute for
Emergency Preparedness
ustain the vision of a
coordinated preparedness
system of public, private, and
stakeholders with
the collective capabilities and

capacity to protect against,
respond to, and recover from all
hazards with a focus on the
public health and safety of all
communities
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EMERGENCY PREPAREDNESS

Boston Metropolitan
Medical Response System

| BOSION
4/ MMRS|

neecolkn meced weosacur |

Boston MMRS isa Federal Emergency
Management  Agency  (FEMA) Granl
Program that serves to support the
integration ol emergency management,
health and medical systems into a
coordinated response to mass casualty
incidents caused by any hazard. Boston
MMRS works to strengthen the health and
medical preparedness of the Cily of
Boston and its surrounding communities.
Much of MMRS" work focuses on
facilitating preparedness and planning
efforls amongsL a range of partners in the
hcalthcarc community.

During 2011, MMRS supported initiatives
to protect Boston EMS’ first responders
by mainlaining he first  responder
emergency pharmaceutical cache,
procuring various types of personal
protective cquipment, and continuing the
TLD (thermoluminescent dosimeter) card
program to mecasure chronic levels of
radiation exposure.

In addition to supporting Boston EMS’
first  responders, MMRS  worked
extensively with community partners
including Boston's community health
cenlers, hospitals, privale EMS scrvices,
and long term care facilities to develop
and augment Lheir internal and regional

preparedness  plans. MMRS  lead and
actively  participated  in  several
committees and workgroups including:
Patient Tracking, Medical Response to
Radiation Lvents, the Go Team, UASI
Medical Surge, and the Boston Healthcarce
Preparedness Coalition.

MMRS also served in an operational
support role for the Boston healthcare
community in 2011. MMRS worked with
several hospitals and communily health
centers  lo identify  solutions for
addressing power outages, closings,
Nooding and other weather-relaled issues
to prevent any major disruptions in their
services.

In 2011, MMRS hosted several
eVENts to support preparedness
and response cffo:

Noteworthy events inchude:

Supporting Patient Tracking
efforts during the Boston
Marathon & Fourth of July
Celebration

Emergency Preparedness
Basics Training for
community health centers

Continuity of operations
planning for Boston
community health centers

Bi-monthly Medical
Intelligence Center Briefings
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COMMUNITY INITIATIVES

Boston [EMS  Community Initiatives
Division is a dedicated and lrusted
partner of the community. The Division is
charged wilh conducting outreach Lo help
raisc awarcness about important public
health topics. Along with its many
partners, Community Initiatives operates
several programs designed to improve
the health and safety of Boston.

One of the key areas of focus of the
Communily Initialives  Division  is
teaching the lifesaving skill of CPR.
According to  the Amcrican Heart
Association, approximately 80% of
cardiac arrests occur al home and ahoul
92% of sudden cardiac arrest victims die
before they reach the hospital. v
Bystanders who are able to: (1) recognize
a medical emergency, (2) quickly call 9-1-
for help, and (3) begin CPR, have Lhe
power to be life-savers. In 2011, Boston
EMS trained 3,513 individuals in CPR.
The Department hosts CPR classes in
English and Spanish and utilizes a kil
called “CPR Anytime” that includes a DVD
and mini-mannequin, which allows
parlicipants o easily leach others whal
they have learned.

wwcheart.org/HEARTORG/

10 hitp:,

In 2011,
community outreach efforts toward the
elderly, one ol Boston's most vulnerahle
populations. In partnership with the

Boslon EMS [ocused its

Llderly Commission and the Boston
Housing  Authority, the Department
launched a se of weekly seminars to
i health and salely issues Lhat
largely impact the elderly. Seminar topics
included: weather safety tips, File of Life,
blood pressure screenings, stroke
awareness, diabeles management, among
others.  Sessions  were  incredibly
successful ~ with over 400  seniors
altending.

In addition to working with the elderly,
Boston EMS also helped to keep Boston's
youngest residents safe by conducting car
seal installation safely checks. In 2011,
Boston EMS’ 15 certified technicians held
weekly appointments new parents
which resulted in 477 car scal checks.

BOSTON E
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FLEET SERVICES

In January 2011, Boston EMS launched
the use of a bariatric ambulance designed
Lo more effectively accommodale obese
patients. The TFleet Services Division
played a lead role in retrofitting the
vehicle, which is cquipped with a special
stretcher that can hold 850 pounds and a
hydraulic lift with a 1,000 pound capacity.
Over the course of 2011, the bariatric
truck responded lo 128 emergency
medical calls and has not only improved
the comforl-level of patients bul has
helped to reduce the risk of injury among
crew members.

The TFleet Services Division's primary
locus is Lo ensure hoth vehicle and crew
safety. Fleet Services staff is responsible
for the maintenance of Boston :MS’ entire
fleet including ambulances, supervisor
vehicles as well as Special Operations
. The Fleet Services Division has a
team of in-house mechanics all of whom
have atleast 10 years of repair experience
and are ASE (Automotive Service
Excellence) certified.

Fleel Services maintains a wide variely ol
specialty vehicles which are capable of
supporting the City in any emergency
large or small. Chicf among them is the
state-of-the-art Boston EMS ambulance.

The Department’s ambulances  arc
capable of meeting the dynamic
cmergency medical services demands of a
major metropolitan area like Boston. Each
truck is oullitted with the mosL advanced
pre-hospital care cquipment and is
staffed by two field providers. The
Division's mecchanics perform routine
preventative maintenance and ensure
that every Boston EMS ambulance passes
the annual inspection conducted by the
State Office of OEMS. The skills and
expertise of the Fleet Services Division is
critical to the success of the Boston EMS
opceration.

BOSTON EM
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STATION LOCATIONS

Boston KMS deploys 19 Hasic Life Support (BLS) ambulances and 5 Advanced Life

Support (Al
department’s stations ar

) ambulances during peak
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N EMERGENCY MEDICAL SERVICES

2011 VITAL
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Roston Emergency Medi
City of Boston, is a nationally reco

Services (Boston EMS), the: primary mergency m
ized leader in the field of pre- hm}ma] emergency medicine. The

1 survices provider for the

Department leverages the latest advances in both medicine and technology to bring high-quality,
compassionate care to the people of Boston. Hoston EMS also plays a key role in the City's emergency

preparudness efforts and provides communily programn

health and safety topics.
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KEY DEFINITIONS

Boston EMS Emergency Medical Technician
(EMT): A Department employee, certified by
the Officc of Emergenc
Medical Services [OEMS) as an EMT-Basic,
who has successfully completed the Boston
EMS recruit training and field internship, and
is certified by the Department to perform
Basic Life Support Skills in accordance with
statewide and Boston EMS protocols and
special project waivers,

Boston EMS Paramedic: A Deparlment
employee, cerlified by Lhe Massachusells
Office of Emergency Medical Services (OEMS)
as an EMT-Paramedic, who has successfully
completed the Boston EMS Paramedic
selection  process, and  subsequently
successfully completed the  Boston  EMS
Advanced Life Support (ALS) clinical training
and ficld internship. A Hoston EMS
Paramedic is certified to perform ALS skills in
accordance with statewide and Boston EMS
protocols and special project waivers.

Basic Lile Support (BLS): An EMT unit or the
procedures and skills performed by an EMT-
Basic, At peak times Utere are Lypically 19
BLS uniu in service, each stalfed by tvo
EMTs.

Advanced Life Support [ALS): A Paramedic
unit or the advanced procedures and skills
performed by a Paramedic. At peak times
there are typically 5 ALS units in service, each
staffed by two Paramedics.

Incident: Any request for emergency medical
service which gencrates a distinct entry in the
computer aided dispatch (CAD) system, A
single incident may generate the response of
mulliple EMS vehicles or may involve
multiple patients (ie. a train crash would be
considered one “incident”).

Response: A response is generated for each
EMS uni assigned Lo a request for service. A

response is distinct from a clinical incident in
that an incident is a request/need for EMS,
while a response is the dispatch of a unit (i.c.
a train crash would gencrate multiple
“responses”).

; Unlike some systems that
calculate response time from call dispatch
until unit arvival, Boston EMS measures
response lime [rom call enlry (ie. the point
al which a call laker delermines Lhe nature
and location of an emergency and enters it
into Lhe computer aided dispalch syslem) Lo
EMS unit arrival on scene.

Priority One: An  incident category
representing time sensitive, life threatening
cmergencies  such  as  cardiac  arrest,
uncontrollable arterial bleeding,
unconsciousness, etr.

Eriority Two: An incident  category
Tepr i life
emergencies such as orthopedic injury,
lacerations  with  controlled  bleeding,
abdominal distress, elc.

Priority Three: An incidenl calegory

representing non-acule injury or illness.

Driovily Four: An incidenl thal does nol
automatically generate an EMS response until
there is  verified need from  another
responding agency. This process is designed
to reduce the number of EMS responses to
incidents unlikely to result in a transport,
thus freeing up EMS resources for other
simultaneously occurring emergencics.

Back Bay includes Kenmore,
Fenway, and Chinatown; North End includes
portions of Downtown; Roxbury includes
Longwood and Mission Hill; “Other” includes
Boslon Harbor and areas oulside of Boslon.
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Boston EMS, the provider of emergency medical services for the City of Boston, is
committed to compassionately delivering excellent pre-hospital care and to protecting
the safety alth of the public,

PATIENT ADVOCACY
The health and well being of
the patient is alwa

priority, We are
professionals who treal
cvery patient with respect

asset. The knowled;
ur employ

and compassion,
LEADERSHIP &
INNOVATION
As aleader in the field of pro-
hospilal emergency medicine,
with our public . PRIDE & UNITY we pride ourselves on
e o ";"‘:‘ fline ‘l‘l"“} innovatingand leveraging the
ME et Age g latest advances in both
nur service. We are
ervice: s medicine and technology,
committed to one another L i it e e
and Lhe patients we serve.

and public health
e problems

Lhe streels of Boston.

CLINICAL EXCELLENCE

PREPAREDNESS The memmbers of Boston EMS
We are aleader in the field of emergency preparedness highly skilled and specially
and take an active role in planning, training, response
and recovery efforts to mitigate the medic
consequences of a disaster. We majutain the highest
level of organizational and individual preparedness.

trained f rovi f the art
pre-hospital emergency medical
vices. We provide every

ent clinical

VISION

Boston EMS' vision is to cxpand upon our rolc as a critical public safely agency that

BOSTON EMERGENCY MEDICAL SERVICES

delivers exceplional pre-hospilal emergency medicine in an urban environmenL The

Department will remain at the [orefront of EMS advancements, driving progress in

clinical care, operations, research and training. As a leader in all-hazard emergency 785 Albany Street

preparedness, we will enhance ou e and community’s ability to be resilient Boston. MA 02118

when confronted by man-made and natural disasters. Boston EMS will continue to be 617

viewed as a challenging, diverse and rewarding place to work as well as a model for
other EMS agencies
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Appendix B: Comparison of Boston EMS Vital Statistics (City of Boston Emergency Medical Services,
2012) (City of Boston Emergency Medical Services, 2014) (City of Boston Emergency Medical Services,
2015) (City of Boston Emergency Medical Services, 2016) (City of Boston Emergency Medical Services,

2017)
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System wide call volume 2010 2011 2012 2013 2014 2015 2016
Total clinical incidents 108,848 | 108,343 | 111,074 | 116,637 | 120,013 | 122, 161 [ 125,585
Total ALS & BLS responses | 136,653 | 134,522 | 138,352 | 142,341 | 135,040 | 144,711 | 148,426
Total transports 79,443 | 78,692 | 81,422 | 83,144 | 83,405 | 85,487 | 86,717
Total ALS transports 7,633 7,594 7,295 7,379
Total BLS transports 71,810 [ 71098 | 74,136 | 75,761
Median response times | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | Goals
Priority 1 5.4 5.7 57 5.9 6.4 6.6 6.3 6.0
Priority 2 7.0 7.3 7.2 7.4 8.1 8.7 8.4 7.0
Priority 3 7.1 7.6 7.6 8.0 8.6 8.9 8.6 8.0
Incidents by priority | 2011 2013 2014 2015 2016
Priority 1 30,441 | 31,348 | 32,400 | 32,660 [ 33,209
Priority 2 52,732 | 50,721 | 53,031 | 56,997 | 57,682
Priority 3 23,214 | 32,519 |31938 |29453 [ 31979
Priority 4 & other 1,956 2,047 2,644 3,051 2,698
Total 108,343 | 116,637 | 120,013 | 122,161 | 125,585
Neighborhood 2011 2013 2014 2015 2016
Allston/Brighton 6,395 6,771 6,601 6,592 6,390
Boston Central 27,720* | 29,900 | 31,678 | 31,642 | 29,721
Back Bay 8,610 9,002
Beacon Hill/West End | 2,944 3,384
North End 3,754 4,175
Charlestown 2,185 2,603 2,493 2,394 2,407
East Boston 6,788 7,570 7,521 7,313 7,181
South Boston 5,899 6,308 6,491 6,467 5,618
South End 12,412 13,339
Roxbury 15,936 17,367 17,672 | 19,654 | 23,521
Dorchester 23,853* | 25,634% | 26,162 | 26,266 | 28,750
Dorchester North 16,310 17,785
Dorchester South 7,543 7,849
Roslindale 4,138 4,258 3,714 3,348 3,557
Jamaica Plain 3,225 3,422 4933 6,107 5,871
West Roxbury 2,838 3,113 3,040 3,079 2,808
Hyde Park 4,763 4,693 4,407 4,475 3,939
Mattapan 3,419 3,798 4,326 4,442 5,419
| Long Island 415 536 315
Other 769 664 660 382 403
Total 108,343 | 116,637 | 120,013 | 122,161 | 125,585
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Personnel 2011 | 2013 | 2014 | 2015 | 2016

EMTs (Field/Dispatch) | 241 | 244 | 244 | 259 | 277

Paramedics 70 64 64 53 51

Supervisor/Command | 47* | 44 43 39 43

Incidents by Type 2011 2013 2014 2015 2016

lliness 31,181 34,438 35,284 35,998 37,270
Investigations 20,458 | 23,619 | 25,848 | 23,843 | 24,788
Injury 15,587 | 16,044 | 15,814 | 15,965 | 15,986
Cardiac Related 11,135 | 11,396 | 11,213 | 12,469 | 12,610
Respiratory 8,702 | 8,626 |8450 |8874 |9,030

Psychological/Suicidal 6,777 7,455 7,695 8,538 9,008

Motor Vehicle 5711 | 5,768 |5,852 |6,096 |6,382

Neurological 4520 |4,561 |4,891 |4,980 |5,106

Fire/Hazmat/Standby/Environ. | 2,014 2,280 2,340 2,537 2,361

Trauma 1,289 1,243 1,249 1,317 1,265

Overdose 969 1,207 1,377 1,544 1,779

Total 108,343 | 116,637 | 120,013 | 122,161 | 125,585
Transports by Age | 2011 2013 2014 2015 2016

Under 15 5,047 | 5,308 | 4,960 |4,832 |4,721

15-24 11,213 | 10,880 | 10,596 | 10,305 | 9,956

25-44 21,071 | 21,870 | 22,137 | 22,951 | 23,430

45-64 25,344 | 27,554 | 27,997 | 28,666 | 29,517

65-74 6,438 | 7,409 | 7,631 | 8,028 | 8,523

75+ 9,579 | 10,115 | 10,144 | 10,710 | 10,649

*Calculated
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Appendix C: States that Responded to 2013 9-1-1 Data Collection Survey (National 911 Program, 2013)

Arizona
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Illinois
Indiana
lowa
Kansas
Kentucky
Maine
Maryland
Montana
New Hampshire
New Mexico
North Dakota
Oregon
Pennsylvania
Tennessee
Texas
Vermont
Virginia
Washington
West Virginia
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