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“The only real mistake is the one from which we learn
nothing.”
Henry Ford (1863-1947)

ABSTRACT
The emergency call to the emergency medical communication centre (EMCC) and the
emergency medical dispatchers (EMD) is the first link in the chain of survival. Precise
assessment of the call and exact dispatching is essential to achieve early treatment for patients
with time-critical injuries or sickness. The EMDs’ involvement in the patient care
traditionally ends when the ambulance arrives at the scene. Therefore, the EMDs are unable
to observe the progress and outcome of the patient, and regular and structured feedback is
seldom available. Consequently the EMD and the EMCC organization have few possibilities
to learn from errors or good assessments made by the EMD. The overall aim of the thesis
was to develop, implement and evaluate a technical feedback system between emergency
medical dispatchers and the ambulance personnel. A feedback system was developed out of a
Finnish emergency medical service (EMS) model and adjusted to suit the Swedish EMS.
In study I the feasibility of the feedback system was evaluated. The feedback system had an
acceptable margin of error (8.0%) and the most commonly used feedback code was “agree
with the dispatcher” (56.6 %). During the implementation of the system in the Stockholm
EMS an absence of compliance in sending feedback appeared. In study II the aim was to
identify factors influencing the implementation process. Three factors were identified;
motivation, participation and encouragement. The absence or presence of these factors
formed the opportunities and the barriers in the implementation of the feedback system.
To evaluate how the feedback system could be used, two studies were conducted.
Study III, an organization evaluation with performance indicators was conducted in the
Finnish EMS. After the implementation of a new EMCC organization in Finland the
percentage and number of high priority ambulance assignments increased. There was also a
trend towards better detection of patients with life-threatening conditions in the new EMCC.
In study IV, 100 calls to the EMCC in Stockholm were identified using the feedback system.
The aim of the study was to identify overall factors influencing the assessment of calls to the
EMCC. Barriers and opportunities related to the registered nurse (RN) or the caller were
identified as the main factors influencing the assessment. The opportunities appeared in the
callers’ symptom description and the communication strategies used by the RN. Also, a
barrier appeared in callers’ descriptions of unclear symptoms, paradoxes, and the RN’s lack
of communication strategies during the call. Implications; the developed and evaluated
technical feedback system is feasible for structured and regular feedback. Several factors,
including both barriers and opportunities, influenced the implementation of the feedback
system. A feedback system can be used for evaluating the EMCC through performance
indicators and also when identifying and evaluating specific calls to the EMCC.
Keywords; EMS; emergency medical services, EMCC; emergency medical communication
centre, EMD; emergency medical dispatcher, feedback, implementation, communication;
strategies
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LIST OF ABBREVIATIONS & DEFINITIONS
Abbreviations
EMCC
EMS
EMD
OHCA
RN

Emergency medical communication centre
Emergency medical services
Emergency medical dispatcher
Out- of- hospital cardiac arrest
Registered Nurse

Definitions
In this thesis, registered nurse (RN) is used when a specific topic is described or when the RN
has specifically been investigated in the EMS context. In other cases, emergency medical
dispatcher (EMD) is used for all categories of personnel assessing the medical emergency call
at the EMCC.

1 INTRODUCTION
The journey of the patient in emergency medical services (EMS) starts with the event of acute
illness or injury. After recognizing an emergency, a call is made to the emergency number.
The emergency medical dispatcher (EMD) assesses the call and responds by dispatching the
right resources. This is the first link in the chain of survival. The EMD seldom knows what
happens to the patient after they have dispatched the rescue unit; they do not know if they
made the right assessment for the patient or dispatched the right resources. As a nurse in the
ambulance services I have the answers but I seldom communicate the information to the
EMDs. From my clinical experiences, questions arise: how can EMDs learn and develop their
profession if they hardly ever receive feedback on their assessment? Can the organization,
the EMCC, secure patient safety without knowing if the EMD made the optimal assessment
of the call? Is it possible to evaluate and develop the assessment protocol in use without
knowing if the protocol supports the assessment or not? Without regular and structured
feedback it is almost impossible to answer these questions. Therefore, the overall aim of the
thesis was to develop, implement and evaluate a technical feedback system between
emergency medical dispatchers and the ambulance personnel.
The thesis will first provide the reader with a background describing the emergency medical
services context, methods used and then the main results and findings of the studies
conducted. Finally a discussion will bring the four different studies together and the clinical
implications will be highlighted.

1

2 BACKGROUND
The emergency medical services systems (EMS) differ around the world (1-7), even within
the Scandinavian countries (8). Regardless of the EMS system, the patients’ journey in the
EMS is similar in all urbanized countries (figure 1). The journey of the patient in EMS starts
with the event of acute illness or injury. After recognizing an emergency, a call is made to the
emergency number. The emergency medical dispatcher (EMD) assesses the call and responds
by dispatching the right resources (9). The EMD sometimes also provides medical advice to
the caller (10). The dispatched resources arrive at the scene and then the ambulance personnel
assess the patient, start treatment, and transport the patient to the next level of care (9).

Figure1 The patient’s journey in the EMS (9).

2.1

THE EMCC AS PART OF THE HEALTH CARE SYSTEM

The emergency call to the EMCC and the EMD’s assessment and prioritization are the first
and most important parts of the chain of survival (figure 2) (11, 12). Precise assessment of the
call and exact dispatching is essential in ensuring early treatment of acute illness or patients
with time-critical injuries (13-16). Ideally the optimal EMCC should match the level of care
with the medical needs.
2

There should be no under1- or over-triage2 (17). Nevertheless, the EMCC and EMD have for
a long time been considered as the weakest links in many EMS systems and together the least
researched area of the EMS (13, 18).

Figure 2 The chain of survival (11).

2.2

THE IMPORTANCE OF THE EMCC FOR THE PATIENT

The EMD can ensure that those who call the EMCC receive the medical care that they
actually need (19). It is known that early identification and treatment of patients suffering
from cardiac arrest reduces mortality (20). Delayed identification of acute myocardial
infarction may cause increased time of reperfusion and treatment (21). It is also known that
the EMD plays an important role in giving pre-arrival instructions to the caller (10, 22-25).
The EMD’s initiation of telephone-guided cardiopulmonary resuscitation may result in a
better outcome for the patient (26). The EMD at the EMCC can also strengthen the patients
feeling of safety and trust since they can speak to the patient while waiting for the ambulance
arriving (10, 27-29). However, there are difficulties in identifying patients’ medical
conditions from a telephone call, without visual contact, and there are studies describing how
EMDs did not recognize patients’ serious medical conditions (30-32).

1

Under-triage is underestimating the severity of an illness or injury

2

Over-triage is overestimating the severity of an illness or injury
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At present, the EMDs identify 45-83 percent of patients suffering from stroke (32, 33),
approximately 70 percent of patients with acute myocardial infarction (21) and 70-83 percent
of patients suffering from cardiac arrest (20, 23, 34). Other groups of patients are not as well
studied.
2.3

EMS IN SWEDEN

Sweden covers an area of 450,295 km², and has a population of 9.4 million (35). The EMS
system in Sweden as in other countries has been developed and designed to professionally
respond to acute illness and injury.
2.3.1 The EMCC in Sweden
In 1950, Sweden introduced a single emergency number for the whole country (36). In 1973
the organization of regional emergency dispatch centres to distribute and handle all the EMS
for a community was developed (37). At present there are 18 EMCCs and the majority
(95 percent) of the EMCCs is managed by the publicly owned company, SOS Alarm.
An EMCC handles all 112 emergency calls (police, fire and medical) and has the sole
responsibility for dispatching all ambulances (36). The EMDs at the EMCC also assess and
dispatch all pre-ordered non-acute ambulance transport. At present the EMCC is manned by
personnel without medical education, and by assistant nurses and RNs, and in some EMCCs
there are physicians available for medical consultation. The EMCCs manned without RNs
can use the RN from another EMCC for medical consultations (36). Currently in Sweden,
there is no regulation or consensus about how the EMCC should be manned. The national
trend is to increase the medical competence of the EMCC.
At SOS Alarm, the EMDs have used the Swedish Medical Index since 1997, as a support tool
when assessing emergency calls (36). The Swedish Medical Index is criteria-based and
consists of 34 main chapters. It provides the EMDs with a series of questions to ask the caller.
There are four levels of acuity in the assessment protocol (38):
Priority 1; acute life-threatening situation/condition
Priority 2; acute but not life-threatening
Priority 3; transportation to hospital required
Priority 4; no medical need during transport
Unlike priorities 1-3, the fourth priority is not regulated by the Swedish National Board of
Health Care (12, 39).
4

2.3.2 The ambulance services in Sweden
There are approximately 700 ambulances operating in Sweden (36). The ambulance service
has in recent years developed from an organization mainly transporting the sick or injured to
hospital to an organization with the capability of performing advanced care and medical
treatment in addition to transportation to the emergency department (40, 41).
Since September of 2005, in line with a regulation of the Swedish National Health and
Welfare Board, every ambulance has had to be manned by at least one RN. The reason is that
only the RN is permitted to administer drugs, so without an RN in the ambulance no drugs
can be used to treat acutely ill or injured patients (40, 42). Nowadays it is common that the
County Councils employ specialist nurses in emergency care (who have been studying for
one additional year after becoming an RN) in the ambulances, but there is no government
regulation on this.
2.4

EMS IN FINLAND

Finland covers an area of 338,424 km2, and has a population of 5.4 million (43). As in
Sweden the Finnish EMS has been developed and designed to professionally respond to acute
illness and injury.
2.4.1 The EMCC in Finland
In 2006 a new, nationwide EMCC organization was implemented in Finland and the Finnish
National Health Care Services became responsible for all the EMCCs. Before the new EMCC
reform, there used to be 45 municipality-based centres handling each community’s
emergency calls and there were no official criteria or consensus about how these centres
should be organized, and the local rescue departments were responsible for the centres.
After the reform, every EMCC was considered equal concerning the education level of
personnel and the organization structure. At present there are 15 EMCCs responsible for
dispatching EMS, fire and police in Finland (44). The dispatchers are full-time employees
and have passed a one and a half year medical dispatching training program (14).
The dispatchers at the new EMCCs use the same urgency categories as before the
re-organization (44, 45). The urgency categories relate to the patients’ or situation’s acuity
and have four different levels, A-D (44).
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A; The highest priority, the patient has a life-threatening symptom or is in a life-threatening
situation. The response should be immediate and the nearest physician unit and ambulance
should be dispatched to the scene.
B; There is suspicion of failure of vital functions. The response should be immediate and the
nearest ambulance should be dispatched to the scene.
C; The patient needs assessment by an emergency care team. The ambulance should arrive at
the scene within 30 minutes.
D; There is no suspicion of failure of vital functions. The ambulance can arrive at the scene
within 120 minutes (44).
2.4.2 The ambulance services in Finland
There are approximately 350 ambulances operating in Finland (8). The EMDs use fire
engines as the first responding units when closest for A (highest priority) and B- calls (8, 14,
45). The basic life support ambulances (BLS) are manned with personnel trained for 1. 5
years at a national emergency services college. The skills of the BLS ambulance personnel
include; knowledge of using semi-automated defibrillators, tracheal intubation of lifeless
persons, and vascular access. No intravenous drugs are used at the BLS level. The advanced
life support level (ALS) is manned with an RN and specialist nurses working in pre-hospital
care with four years of training. The physician-manned EMS units (ambulances, helicopters)
act as second or third responders in the EMS system (8, 44).
2.5

DISPATCH PROTOCOL

A goal of the EMS is to balance the resources available to attend emergencies against the
needs of patients for those resources (18). In order to support the EMDs in their assignment
of assessing emergency calls, different protocols have been developed (38, 46, 47).
The aim of using dispatch protocols is described as; balancing specificity with sensitivity3 in
identification of the patients’ medical conditions (48).

3

Sensitivity measures the proportion of actual positives which are correctly identified as such (the percentage of

call to the EMCC who are correctly identified). Specificity measures the proportion of negatives which are
correctly identified (the percentage of healthy people who are correctly identified/assessed as not having an acute
illness during the call to the EMCC).
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2.5.1 Medical priority and criteria–based dispatch protocol
The dispatch protocols used can be categorized into two broad groups; medical priority and
criteria –based dispatch protocols. The medical priority protocol differs from the criteriabased type by using algorithms rather than reminders.
Medical dispatch protocols described in the literature are; MPDS (The Medical Dispatch
System International Academics of Emergency Dispatch© Salt Lake city, UT), which
categorizes calls into standardized complaint-based codes and further classifies them as Alfa,
Bravo or Charlie (no light and siren response), Delta or Echo (light and siren response) or
Omega (referral or alternate care) (47). A criteria-based assessment protocol is the Swedish
Medical Index developed in Norway (38). Finland uses urgency categories in prioritizing the
emergency call. The prioritization is based on the seriousness of the patient’s chief
complaints and on the patient’s current condition (14, 44, 45). There are studies that describe
the effects of using assessment protocols. The assessment protocol may reduce the
dispatching of advanced medical support personnel or fire department first-responder to the
scene (46, 49). Nevertheless, there is no clear evidence for which assessment protocol is the
best support for the EMD to identify a patient’s medical condition or the patient outcome (50,
51). But Clawson et al. argues that automated protocol-based call taking may be more
accurate than subjective assessment made by the individual EMD (52).
2.5.2 Evaluation and use of dispatch protocols
When evaluating the dispatch protocol’s effectiveness in identifying medical acuity and a
patient’s need of care, different types of outcomes are measured. Some use diagnostic
accuracy at the hospital as an endpoint (32, 33, 53). Other use clinical findings, such as what
kind of interventions the ambulance personnel used in the treatment of the patient (30, 54) or
the ambulance personnel’s assessment of the patient (34, 52, 55, 56) or the ambulance
personnel assessment if the patient actually needs an ambulance (57). Previous studies
indicate that the evaluated dispatch protocol has a high sensitivity but a lower specificity to
identifying the patient’s need for care and medical attention (32-34, 53, 54, 58, 59).
Regardless, as Karlsten & Elowsson argue, the assessment made by the EMD may be
“correct based on the situation at the time of dispatching” (60). And a high identification rate
of patients suffering of cardiac arrest seems to be reachable despite low protocol compliance
by the EMD (23).
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2.6

THE NURSE AT THE EMCC

The personnel competence at EMCC in Sweden varies (36). There is no governmental
regulation stating that an RN should answer the medical emergency calls. Today most
personnel assessing medical calls in the EMCC are RNs who have received additional
training in dispatching, interview techniques and computer systems. Annually, the RN at an
EMCC receives at least 16 hours of continuing education and their skills and knowledge are
also re-tested every year (36, 61). Evaluation of using the RN for assessing emergency calls is
limited. But increasing the medical competence of the EMCC is described as important
(Swedish perspective), especially when assessing unclear emergency calls (62). The RN at
EMCC is also described as useful when assessing calls requiring an alternative response to
emergency ambulance dispatch (63) or assessing low priority calls to the EMCC (64).
Some also argue that professional judgement as RN may be useful in EMS context where the
demand for EMS services often go above the availability of resources (65).
2.7

COMMUNICATION

Communication can be defined as a process in which information is exchanged by using
language, gestures, and signs, and it can be done both verbally and non-verbally (66).
Communication is an essential part of health care, where the caregiver and patient
relationship is established (67-69). Studies show that communication between health
caregivers and patients has great importance for how the patient perceives the care (70-72).
A gap in communication may cause a breakdown in the continuum of care, and patients may
be exposed to unnecessary risks (73, 74). When the communication is face to face, there is a
possibility of observing the non-verbal communication and reacting to the response to a
question (66). In communicating without seeing the patient, the RN needs other non-verbal
signs to interpret the patients’ answers to questions (61, 69).
2.7.1 Call to the EMCC
The telephone call has a natural place in our daily lives. By using the telephone we can speak
worldwide and across different barriers, and people also know how to use the telephone to get
help quickly if necessary. The response at the emergency number 112 in Sweden starts with a
call-taker assessment including establishing the type of emergency (medical, police fire
department) and securing the address (12). An emergency call about a suspected medical
problem is directed to an EMD for further assessment (36). The EMD assignment is to
interview the caller and decide the level of priority (12). If the call is assessed by the EMD as
a life-threatening situation a dispatcher is also connected to the call.
8

The dispatcher´s task is to direct the rescue unit and communicate with the ambulance
personnel. In the meantime, the EMD who assessed the call obtains the address again and if
possible gives pre-arrival instructions to the caller for the immediate care of the patient.
The dispatcher communicates with the ambulance personnel through a technical
communication system (Rakel©) and provides them with relevant information regarding the
assignment (36).
2.7.2 Communication between care-seeker and EMD
The communication between the care-seeker and the EMD at the EMCC is mainly by
telephone, with no visual contact. The care-seeker calls for help for different reasons (60, 75).
It is not always the patient that makes the call (30, 53, 57, 60). Sometimes the EMD’s ability
to detect serious illness depends on who makes the call (76, 77). If the caller is the patient or
if the caller has direct access to the patient, the possibility of detecting serious illness
increases (56). The symptoms available to the EMD at the EMCC are reduced to those the
caller describes (7, 78). And the non-verbal signs such as coughing, breathing (exhalinginhaling sounds), and sighing that may appear during the call (61, 79). Sometimes the RN
does not get any direct information about the problem; instead, the RN has to rely on the
interpreted version of the information (80). There are factors and circumstances that can be
related to obstacles when communicating without visual contact. Misunderstanding between
EMDs and callers may appear if there are: language and communication problems (76, 8184), second hand information (7, 76, 85), dialog problems when callers are emotional, upset
or speaking too quickly (7, 76, 83, 86), or when the caller is intoxicated (87). There may also
be misunderstandings if the EMD underestimates the situation described by the caller (31, 76,
88). If the EMD do not ask the questions required by the dispatch protocol (77, 78) or when
the caller provides wrong information to the EMD (89). Other factors that may affect the
communication between the RN and the caller are the nurse's own feelings about the caller
and the situation the caller is in (90).
2.8

FEEDBACK

Feedback can be defined as a verbal or non-verbal reaction or response to a particular process
or activity (91). According to Hattie and Timperley’s pedagogical perspective, feedback can
focus on different levels: the assignment, the process, self-regulation and personal.
They conclude that the most effective feedback focuses on assignment and process (92).
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In this thesis, feedback is focused on the assignment process and defined as non-verbal,
structured and regulated reporting from ambulance personnel concerning their assessment of
the patient at scene, as close in time as possible to the EMD assessment of the emergency
call.
2.8.1 Feedback in the EMS
There are few studies evaluating the effect of using feedback in the EMS and it is not possible
to draw any conclusions from them since the studies were conducted in different areas of the
EMS (93-96). However, a systematic review regarding the effects of feedback in overall
health care concludes that feedback may improve professional practice. The effects may be
greater if baseline adherence to recommended practice is low and the intensity of feedback is
high (97). Despite a few studies concerning evaluation of using feedback in the EMS context
some studies describe the need of feedback. Some argue that feedback can be used as a
control system for the assessment of protocols and dispatching (7, 55, 94), while others argue
that the EMD needs feedback on patient outcome after telephone cardiopulmonary
resuscitation (28), and that feedback is necessary for good performance by individuals and is
integral to effective teams (98, 99). Lack of feedback may also become a barrier in the caring
of the patients in the EMS (96). The EMDs also describe how they need feedback to know if
the assessment was done appropriately (83, 84, 100), but it is seldom available (100).
However, giving or sending feedback in the chain of care is not always easy, considering the
factors of: ensuring patient confidentiality, providing the feedback as close as possible to the
event, and creating a permanent system for regular and systematic feedback (101).
2.9

IMPLEMENTATION

Overall in the health care system there is probably no single conclusive method that helps a
specific implementation strategy to be efficient under different circumstances (102-104).
Different strategies such as audit and feedback, producing educational materials, creating
reminder systems and using facilitators have been used with various results (105-107).
Contextual factors such as environment, organization, capacity and high burden of work may
also have an impact on the implementation of some innovations (107-109).
Implementation research out of the EMS perspective is limited. Factors influencing
implementation of innovations in the EMS are described as: the health care providers’
attitudes (96, 110, 111), lack of applicability (110-113), decision-making delays (112) and
lack of motivation (114).
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2.10 PERFORMANCE INDICATORS
The attempt to identify performance indicators assessing the efficacy of the EMS is an
ongoing and complex process (115, 116). Traditionally the most common measures of quality
in the EMS are response-time intervals and cardiac arrest outcome since they are easily
measured, and are easy to understand for the decision-makers (117). Nevertheless, there is
still a need to develop other ways to evaluate the EMCC. A performance indicator can be
defined as a measurable characteristic of a structure, process or outcome that represents
quality for the EMS and for the patient (118, 119). An outcome performance indicator should
answer the question “how are we doing”. The aim of using a performance indicator is to
evaluate and assess the system function and the desired effect (120).
2.11 RATIONALE FOR THE STUDY
The emergency call to the EMCC and the EMD’s assessment and prioritization are the first
and most important parts of the chain of survival (figure 2). The EMD’s involvement in the
patient’s care traditionally ends when the ambulance arrives at the scene. Therefore,
naturally, the EMDs are unable to observe the progress and outcome of the patient.
At this time, in Sweden, regular and structured feedback concerning the EMD assessment is
seldom available. Consequently the individual EMD and the organization of the EMCC have
few possibilities to learn from errors or good assessments that have been made. At present
there is no structured way to evaluate the Swedish Medical Index and it is not known if the
assessment protocol supports the RNs assessment of the emergency call. Structured and
regular feedback from ambulance personnel to the EMDs may be a way of solving these
problems.
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3 AIMS OF THE THESIS
The overall aim of the thesis was to develop, implement and evaluate a technical feedback
system between the ambulance personnel and the emergency medical dispatchers.
The research had the following purposes:
1. Evaluate a developed computer-assisted feedback system between dispatch
centre and ambulances personnel in Stockholm, Sweden.
2. Identify factors influencing the implementation processes of a technical
feedback system in the ambulance organization.
3. Analyze feedback from ambulances to dispatch centre to determine if the
quality of the emergency medical dispatch process improved with the
changes in the dispatch organization in Finland.
4. Out of calls selected from the developed feedback system, identify factors
influencing the registered nurses’ assessment of calls to the emergency
medical communication centre.
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4 MATERIAL AND METHODS
All four studies had a retrospective observational study design, with a quantitative (I, III) or
qualitative (II, IV) method. The structure of the research questions and the methods used in
the studies is presented in figure 3.

What kind of technical feedback system may be
useful in a Swedish prehospital context?

Plan

Act

I- Methodology paper - a technical feedback
system was developed and evaluated. 530
ambulance assignments with feedback were
analyzed quantitatively.

How can a technical feedback system be useful
for the EMCC?
III- From feedback sent from ambulances to the
EMCC, 67,610 dispatch- ambulance assignments
were analyzed quantitatively.
IV- From feedback sent from ambulance
personnel, a purposeful selection of 100 calls to
the EMCC was analyzed using content analysis

Plan

Act

What factors influence the
implementation of a feedback system
in the emergency medical services?
II- Interviews with 26 participants
were analyzed using content analysis

Do

Do
Strengthening the chain of survival

Figure 3 The research questions and methods used in the studies, included in this thesis.

4.1

SETTING

Three of the studies were conducted in the county of Stockholm in Sweden (I, II, IV) and the
fourth study was conducted in East and Central Uusimaa, an area of southern Finland (III).
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4.1.1 Emergency medical services in Stockholm
Stockholm is the capital of Sweden and has a population of 2.1 million (35). The regional
County Council is responsible for the entire EMS in Stockholm. During the study period, the
single EMCC in Stockholm, SOS Alarm, received all emergency calls, and the total number
of calls to the EMCC was approximately 315 000 per year, and of these, around 150 000
resulted in an ambulance being dispatched (36). The personnel at the EMCC coordinated 55
ambulances, one physician-manned emergency car, two emergency cars with anesthesia
nurses, and one helicopter (two during the summer) (121). The ambulance service was
provided by the organizations within the county and private companies contracted by the
County Council. During the study period there were three private ambulance companies
(Falck Ambulance, Samariten Ambulance AB & Sirius Humanum AB) and one ambulance
company owned by the County Council (AISAB) (36). There were seven emergency
hospitals in Stockholm during the study period and of these, one was a trauma level one
hospital (122).
4.1.2 Dispatch centre in East and Central Uusimaa
East and Central Uusimaa, is an area of southern Finland where four municipality-based
dispatch centres operated during 2002-2005 and covered about 273 000 inhabitants. In 2006 a
new single EMCC covered the same area of four municipality-based dispatch centres and the
population had increased to 281 000 inhabitants (43). The estimated number of emergency
calls in the area during the study period was 32 600 per year. During the study period (20022005) the local rescue departments were responsible for the local municipality-based centres
and there were no regulations governing how they should be organized. In 2006 the Finnish
National Health Care Services became responsible for the EMCC organization and
introduced nation-wide regulations about how the EMCC should be managed (44).
4.2

DEVELOPMENT OF A FEEDBACK SYSTEM

To answer the first research questions as displayed in figure 3, a model for developmental
work and interventions was used as a framework for identification and adoption of a feedback
system (123, 124). The developmental work included seven steps as displayed in figure 4.
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1. Literature review
2. Identification
7. Usefulness & Evaluation

Development & Evaluation

3. Adaption
4. Piloting & Evaluation

5. Improvement
6. Implementation

Figure 4 The developmental work of identification and adaptation of a feedback system.
Firstly, a review of current literature was carried out with the aim of identifying how
feedback had been used previously in the context of EMS. The literature review illuminated a
lack of knowledge describing and evaluating structured feedback in the context of EMS.
The review also highlighted the EMDs’ request for feedback (7, 28, 76, 100).
Secondly, in 2007 an established Finnish feedback system was identified through an EMS
network group in Scandinavia. This feedback system had been in use for over 20 years in the
Finnish EMS organization, mainly as a quality improvement system and to support medical
supervisors when introducing new dispatchers into the organization (125). The availability
and quality of EMS in Sweden and Finland is similar but the systems do not use the same
technology and terminology for priority and assessment of emergency calls (36, 38, 44).
The Finnish feedback system was recognized as a possible framework for the development of
a Swedish technical feedback system. The feasibility of using the identified feedback system
was evaluated by an expert panel of technicians and EMDs from the EMCC, and by
emergency medical technicians, emergency physicians and RNs from the ambulance
organization in Stockholm. The group agreed to use the feedback system as a framework.
Thirdly, the feedback from ambulance personnel to the EMCC aimed to include: feedback
concerning the patients’ primary symptoms before receiving any treatment and the acuity of
the assignment, or information about why not transports the patient to the emergency
department after evaluation and treatment.
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The EMDs and the emergency physicians in the expert group started the work of identifying
feedback codes out of the Swedish Medical Index and descriptions used in the ambulance
services to describe the patient’s primary medical condition in the medical record system (38,
126). The number of codes was limited to 45, due to technological limitations of the
computer system used at the EMCC. The group identified a total of 42 feedback codes that
aimed to describe the patients’ condition, acuity, and reasons for not transporting the patient
to the emergency department. All the members of the expert group then individually analyzed
these identified feedback codes, aiming to finding potential codes that were missing.
The results of the individual review were then discussed within the expert group to reach
consensus. Feedback codes with total agreement were accepted for inclusion and overlapping
codes were deleted. This consensus discussion resulted in a total of 41 codes to be used in the
feedback system. To evaluate the applicability and to ensure understanding of the developed
feedback codes, they were thoroughly discussed with three RNs and three emergency medical
technicians from the ambulance services in Stockholm. They all agreed that the identified
feedback codes could be used for feedback to the EMCC.
Fourthly, the first version of the feedback system was piloted in 2008. For the ambulance
personnel, the participation in the pilot study consisted of assessing the patients’ primary
symptoms and acuity or leaving the patient home (after evaluation and possible treatment).
Then send the information to the EMCC by selecting and pressing two buttons on a handheld computer with a touch screen and a built-in 3G/GPRS modem (SAAB Performit,
Paratus Pocket©). Before the pilot study, the ambulance personnel participated in a one-hour
seminar describing the aim of the pilot study and how to use the feedback system. During the
pilot study the ambulance personnel had access to online communication with the expert
group. When the feedback system had been in use for one month the participants answered a
questionnaire about it and how they experienced the system in their daily work.
After considering the responses to the questionnaire the feedback codes were reviewed again
and the expert group suggested some changes that could provide greater clarity. The changes
consisted of adding a word from the descriptions used in the ambulance services to already
chosen feedback codes, and adding one feedback code, fever/infection. Finally 42 codes were
decided by the expert group to be used in the feedback system, displayed in table 1.
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Table 1 Identified feedback codes (I).

Level of priority
Assessment of primary condition
Priority 1
Abdomen - urinary tract
Priority 2
Accident
Priority 3
Traffic accident
Priority 4
Workplace accident
No transport by the ambulance Agree with dispatcher assessment
Other transport i.e. police
Back problems
Dead at scene
Birth after 20th week of pregnancy
Interrupted mission
Bleeding, non–trauma
Cancellation of mission
Breathing difficulties
No need for ambulance care Burns- el. Injuries
No patient at scene
Cardiac arrest, OHCA
Treat at scene
Chest pain - heart diseases
Transport to other level of care Child - illness
Refuse care
Child - poisoning 0-8 years

Assessment of primary condition
Convulsions
Diabetes
Disease/injury to limbs- minor injuries
Drowning, underwater diving accident
Eye - ear - nose – throat
Fever- infection
Gynaecology
Headache - fainting – dizziness
Poisoning – overdose
Psychiatric problem
Stroke – paralysis
Transport order health institutions
Unconscious
Undefined problems - difficult assessment
Violence – assault

Fifthly, to ensure the proper use of feedback codes by ambulance personal, the used feedback
codes were reviewed by an emergency physician and ambulance nurse. To decide if the
correct codes had been used, a comparison between ambulance records and sent feedback
was made in study I.
Sixthly, after adjustment of the feedback system the implementation of the system started year
2008 in Stockholm. The implementation strategy used was a structured intervention and
implementation strategy described by Grol, Wesning et al; awareness, understanding and
acceptance (127). To achieve awareness of the developed feedback system the medical
supervisors, the managers at the EMCC and the managers of the ambulance companies in the
EMS in Stockholm were given an overall description of the purpose of the feedback system.
All agreed the system was a good project. After the information was given to the managers
the ambulance personnel in Stockholm EMS provided their first information about the
feedback system by answering a questionnaire concerning whether they were willing to send
feedback to the EMCC. To create understanding of the system, instruction materials were
developed based on the company managers’ requests and according to their routines of
informing their personnel. The ambulance personnel then received information and
instructions on how the feedback system should be used from their company managers
through the companies’ normal channels of information.
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The instruction material was also distributed to each ambulance when the SAAB Performit,
Paratus Pocket© devices were installed in the ambulances.
After the installation of the SAAB Performit, Paratus Pocket© system and with the aim of
developing an acceptance of the feedback system, follow-up meetings to discuss the
feedback system was arranged, and 16 of 29 ambulance stations took part in the meetings.
During the implementation and monitoring of the feedback system the research group
revealed differences in the frequency of sending feedback to the EMCC. No single company
stood out in the frequency of sending feedback; it was single ambulance stations in different
companies. This absence of compliance reflected an implementation failure (124).
Therefore, an evaluation was conducted in study II, aiming to identify factors influencing the
implementation of the feedback system.
Seventhly, in the developmental work two studies were conducted to describe how the
implemented feedback system could be used (III, IV).
4.3

DATA COLLECTION

The data collection differed depending on the research questions, as displayed in figure 3.
4.3.1 Feedback codes
To collect the feedback sent by ambulance personnel to the EMCC, a mailbox system
administered by the Karolinska Institutet was used (Microsoft© Outlook Webb App).
For each assignment dispatched by the EMCC to the ambulance an e-mail was created after
the assignment ended. This contained: an assignment number, date, time, assessment
according to the Swedish Medical Index, priority, and ambulance personnel’s feedback
regarding the primary assessment and priority of the patient. To ensure patient confidentiality
when using the feedback system, no patient data was transferred between the EMCC and
ambulances. In the first study, 530 ambulance assignments with feedback to the EMCC were
identified and consecutively collected. In the last study 100 calls were identified and selected
through the mailbox system. From the Finnish municipality-based centres and the new
EMCC a total of 67 610 assignments with feedback were collected between 2002-2005, and
January 1 to May 31, 2006. The data collection during 2002-2005 was made from several
different databases, since there was not a single system used for collecting feedback sent by
ambulance to the municipality-based centre.
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The data from 2006 were from one EMCC. The collected data in study III contained: the
EMD assessment concerning priority of the dispatched assignment, feedback from ambulance
concerning priority and whether the patient had died at the scene.
4.3.2 Ambulance medical records
To evaluate how the feedback codes had been used by the ambulance personnel and to
examine the margin of error in the feedback system a convenience sample of 240 ambulance
medical records was collected in study I. The convenience selection was from the available
ambulance records from the ambulance companies in Stockholm and was intended to reflect
different use of the feedback codes by the ambulance personnel. The selection of ambulance
medical records included: assignments in which a mismatch was seen between the ambulance
nurse and the EMD, assignments in which the ambulance nurse sent the feedback code, ‘no
transport to hospital’, and a sample of the most commonly used feedback code, ‘agree with
the dispatchers’ assessment’.
4.3.3 Interviews
Open-ended and focus group interviews were conducted in study II, since the purpose was to
identify and understand factors influencing the implementation process. Focus group
interviews have advantages when gathering information on what people say when exploring
opinions, experiences and practices (128). Another advantage of using focus group interviews
is that the dynamics in the group help the participants to follow-up on each other’s answers
and to question each other’s ideas or answers (129, 130). These strengths make focus groups
ideal when discussing the implementation of the technical feedback system. Open-ended
interviews with the managers were conducted since they were identified as having special
knowledge of the area, and the open-ended interviews aimed to discover their perspectives on
the implementation process. Open-ended interviews is a way to obtain a richer picture and
deeper understanding of the investigated phenomena (129, 131, 132), in study II factors
influencing the implementation process of a technical feedback system. The interviews with
the two managers started with an open-ended question “Why or why not do your personnel
send feedback to the EMCC?” The open-ended questions allowed the managers to respond in
their own words, in a narrative fashion. Probing questions such as: Can you describe? Can
you explain? and Can you give an example? were used to elicit more information and to
encourage a more complete response to the open-ended question (131, 132). The opening
question to the two focus groups was also open-ended “ Why or why not sending feedback to
the EMCC?” and aimed to encourage the participants to speak freely.
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Follow-up questions such as: Can you describe? Can you explain? and Can you give an
example? were used to develop the answers and to clarify the communication in the group
(129). Both the open interviews and the focus groups interviews lasted about 60 minutes and
field notes were written directly after the interviews. The interviews were tape-recorded and
transcribed verbatim.
4.3.4 Interpretive description & participants
An interpretive description approach was used for selecting the managers and the participants
in the focus groups interviews (130, 133). A problem, not sending feedback, was identified
during the implementation of the technical feedback system and the questions were asked to
those who were working in the area where the identified problem occurred. Interpretive
description as a method is inspired by grounded theory, ethnography and phenomenology,
and acknowledges the contextual knowledge of the human experiences (130).
Thorn and co-writers argue that health care researchers may carefully modify established
methods and develop analytical approaches that better align with the clinical research
questions. Interpretive description may be one method by which health care professionals
may derive clinical knowledge applicable to developing clinical practice (130, 133).
The selection of the ambulance companies and the ambulance stations was stratified (134),
according to the extent to which the ambulance personnel sent feedback - high extent
(> 80%) and low extent (<40%). The process of selecting participants began by contacting
and interviewing two managers of ambulance companies with ambulance stations that had a
high and/or low frequency of sending feedback to the EMCC, in order to obtain their
perspective on why their personnel had or had not used the feedback system.
After the interviews, the managers were asked to select personnel from their ambulance
companies to participate in the study. They were encouraged to select participants with
various backgrounds concerning years in the EMS, different positions and different education
levels, so both personnel from a station with high compliance (>80 %) of sending feedback
and from a station with low (< 40%) compliance would participate. This selection of
participants was intended to obtain responses to the question that were as varied as possible,
from different EMS personnel perspectives. Two equal sized focus group interviews were
conducted, one from each ambulance company. Twelve ambulance nurses, nine emergency
medical technicians and three local supervisors participated. The professional education of
the participants was evenly distributed between the two groups. The duration of employment
in prehospital care ranged from 2- 20 years among the participants, equally distributed
between the groups.
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4.3.5 Tape-recorded emergency calls
To evaluate how feedback can be used, in study IV there was a purposeful sample of 100
calls to the EMCC analyzed. The health care professionals at the EMCC work under the same
regulations as any other health care professionals in Sweden, and calls to the EMCC are
saved for at least 10 years in accordance with the national regulations (135, 136).
Therefore, it is possible to collect and analyze the calls received by the EMCC
retrospectively. A purposeful sampling of calls was conducted aiming to obtain an insight
into how RNs assessed calls to the EMCC (129). The calls to the EMCC were collected from
the feedback sent by ambulance to the EMCC. To archive a variety of information rich data,
two equal-sized groups of calls were collected: 1) The first 50 calls to the EMCC dispatched
as highest priority and where the ambulance nurse at the scene agreed with the priority and
the assessment made by RN at the EMCC. 2) And the first 50 calls in which the RN at the
EMCC and the ambulance nurse at the scene made a totally different assessment concerning
the patient’s problem and the priority (under-triage). The sampling of calls started 1st of
March 2011 and ended 31st of March 2011. The number of 50 calls in each group was
considered to be sufficient and manageable for a qualitative analysis aiming to identify
factors that could facilitate or hinder the RN assessment of calls to the EMCC (129).
4.4

DATA ANALYSIS

The data analysis differed depending on the quantitative (I, III) or qualitative (II, IV)
approach used in the studies.
4.4.1 Content Analysis
Content analyses were conducted in studies II and IV. Content analysis is a method that
enables a systematic categorization and description of data from visual, verbal or written text
(134). The analysis of the collected data can also range from a manifest to latent level, or
from a concrete to an abstract level, and the analysis may vary in level of depth (137).
When using content analysis the analyst can also quantify specific phenomena (138-140).
In studies II and IV the data was analyzed at a manifest level by using content analysis as
described by Elo & Kyngäs (141). In both studies the first part of the analysis consisted of
listening to and transcribing the tape recordings. During the transcription, comments on
feelings and reflections derived from listening to the interviews and tapes were noted and
followed up during the analysis to ensure that all identified aspects were included in the
analysis.
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The second part of the analysis consisted of reading all the transcribed material several times
to obtain a sense of the whole. The next step in the analysis consisted of an open coding of
the text (141). Underlining was used to illuminate text describing all aspects, and headings
were written down to describe the content. After this open coding, a coding sheet with all
headings was created and then categorized into broader and higher order categories (subcategories). The sub-categories with similar content were then grouped together as generic
categories, and finally the generic categories were grouped as main categories (141).
4.4.2 Emotion content and cooperation score
Studies describe how the caller's emotions and ability to cooperate during the call may affect
the assessment of the emergency call (7, 76, 83, 86). Previous studies in the context of the
EMCC have used the emotion content and cooperation score in order to describe the level of
cooperation of the caller calling the EMCC (142, 143). The score is divided into five
categories (142, 144):
1. Normal conversational speech
2. Anxious but cooperative
3. Moderately upset but cooperative
4. Uncooperative, not listening, yelling
5. Uncontrollable, hysterical
In study IV, during the listening and transcription phase of the recorded calls the callers were
classified according to the emotion and cooperation score.
4.4.3 Performance indicators
In study III, the identification of performance indicators was based on the consensus in the
research group, which is an established method of developing performance indicators in the
EMS context (118-120, 145). The used performance indicators were based on the
presumption that any large population will generate a similar equal rate of emergency calls,
and if the EMD follows a predefined protocol, it should lead to the same assessment
concerning priority in similar emergency calls. Two performance indicators were identified
and used in study III: priority distribution and underestimation of risk to detect lifethreatening situations by the EMD. Both aimed to measure the outcome and answering of
the question “How are we doing?” (118-120). The performance indicator underestimation
of risk to detect life-threatening situations has also been described as “key –performance
accuracy of risk assessment” in a previous study (45).
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4.4.4 Descriptive statistics
In studies I and III the data from collected feedback were used as input for statistical analysis.
In study I, frequency tables and percentages were used for describing assessed assignments
and reasons for not transporting patients to hospital. Percentages were used for describing
margin of error in the feedback system. In study IV, frequency tables, percentage and mean
value were used to describe the analyzed calls. The collected categorical variables (priority
A-D and dead at the scene) in study III were compared by means of Pearson’s chi-square test,
a test used for assessing differences between groups (131). To analyze the EMD’s ability to
detect patients in life-threatening condition, Risk Ratio (RR) and 95 % confidence intervals
(CI) were calculated by logistic regression (131).
4.4.5 Ambulance medical record compared with feedback code
The ambulance medical record contains a description of the patient's condition when the
ambulance arrives at the scene. To analyze whether the feedback codes were used as
expected, the used feedback codes and the ambulance medical records were compared.
Incorrect use of a feedback code was defined as ‘sent feedback code not matching ambulance
medical records’. The analysis was made by an ambulance nurse with experience of the
EMS. Records with indistinct assessments were re-reviewed and compared with the feedback
code. This was done by an emergency physician with experience of the EMS, and the results
were presented as percentages and frequency tables.
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5 RESULT
The papers included in this thesis describe the feasibility of a developed technical feedback
system (I), the challenges and possibilities of implementing the system (II), and how the
feedback system can be used (III, IV).
5.1

PAPER I, FEASIBILITY OF A TECHNICAL FEEDBACK SYSTEM

The feasibility of the developed feedback system was evaluated from the feedback sent by the
ambulance personnel. Out of 530 analyzed feedback events, the most commonly used
feedback from ambulance personnel was “agree with the dispatchers” (56.6 %).
In 30 percent (n=160) of the assignments the feedback revealed a mismatch between EMD
assessment and the assessment by the ambulance personnel. The greatest mismatch appeared
when the assignments were dispatched as: undefined problems- difficult assessment (n=37),
chest pain- heart diseases (n=19) and disease/injury to limbs – minor injuries (n=14).
Under-triage appeared in three percent of the feedback events. Under-triage is when the
ambulance personnel assessed the patient as having a life-threatening situation but the
ambulance had been dispatched to a non-life-threatening situation. There was no single
condition in the EMD assessment where the ambulance nurse gave a higher priority.
The feedback also showed how the ambulance personnel in 8.8% (n=60) of the dispatched
assignments did not transport the patient to hospital. Feedback “no transport to hospital” was
most common in assignments dispatched as: accident- traffic (n=11), injury to limbs – minor
injuries (n=8) and undefined problems (n=7). The margin of error of the system was

estimated as eight percent (n=20) of the 240 compared ambulance medical records and the
used feedback code. One identified cause of error was technical problems in using a touch
screen to send feedback, but most errors had no apparent explanation according to the
ambulance medical records. Twelve of the ambulance records were missing and were thus
not available for analysis.
The main findings in the study were: The developed technical feedback system has an
acceptable margin of error. Most of the assessments made by the EMD were in line with
ambulance personnel assessment at the scene.
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5.2

PAPER II, IMPLEMENTATION OF THE FEEDBACK SYSTEM

Three factors were identified as influencing the implementation processes in the ambulance:
motivation, participation and encouragement. The presence of these factors created
opportunities in the implementation of the feedback system, while absence of the factors
created barriers in the implementation.
Motivation
The factor of motivation was described by the participants as a need to communicate
information on different levels in the organization, using both formal and informal facilitators
to follow up the given information. They also described the need for training, support,
feedback and pedagogical models to create conditions that motivated the individual and the
group. Another motivation factor described by the participants was to create motivation
through mandatory measures to ensure feedback was sent to the EMCC. They discussed and
described the importance of having a well-functioning technical system before starting to use
the feedback system.
Encouragement
As encouragement the participants described their own momentum, how they created their
own reasons for sending feedback to the emergency medical communication centre.
They described how they actively looked for information to create their own understanding.
They also described how they saw benefits in being involved in developing the ambulance
organization. They identified how they thought the feedback system could improve their own
working environment, and how the EMD could get better at identifying the caller's problem.
The participants also described pre –understanding as an encouragement factor and said the
research and development conducted should be part of the clinical practice, and could
improve patient care. Providing better patient care encouraged them to be involved in the
project.
Participation
The factor of participation includes descriptions about being a part of the context and the
chain of care. The experience of being involved in development work also influenced
participation. Disenchantment due to fatigue at participating in development or research
without receiving any feedback had also influenced participation.
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Participation was described as others deciding what they had to do, and how external factors
affected their work. They also said they saw no point in participating. The participants
described an attitude of “It does not matter for the patient if I participate”. They described the
feeling that the feedback system had no effect on patient care and their participation was not
needed.
The main findings in the study were: There are different factors influencing the
implementation process: motivation, encouragement and participation. The presence or
absence of these factors created both opportunities and barriers in the implementation of the
feedback system.
5.3

PAPER III, EVALUATION OF THE EMCC, WITH PERFORMANCE
INDICATORS

To describe how systematic feedback can be used an evaluation of a new EMCC organization
in Finland was conducted based on performance indicators. A total of 67 610 emergency calls
were analyzed, and of these, 54 026 (79.9%) were collected from before the EMCC reform in
2006, and 13 584 (20%) were from the new EMCC. Performance indicator priority
distributions indicated that the priority distributions had changed after the reform.
The EMD in the new EMCC dispatched more priority A (7.4 vs. 3.6 percent) and less priority
C (31.6 v s 37.5 percent) ambulance assignments compared to the municipality-based centres
before the reform. In priorities B and D there was no difference between the new EMCC and
the municipality-based centres. There was no statistically significant difference when
comparing the performance indicator priority distributions.
When comparing the municipality-based centres and the new EMCC with the performance
indicator underestimation of priority there was a significant difference (p < 0.001), and the
Risk Ratio (RR) for underestimation was higher (RR 1.46) for the new EMCC compared to
the municipality-based centres. oncerning the EMDs’ ability to detect patients in lifethreatening situations, in the municipality-based centres there were 122 patients who died at
the scene and of those, 23.5 percent were associated with low-priority calls (C & D).
In the new EMCC there were 166 patients who died at the scene and of those 13.9 percent
were associated with low-priority calls (C & D). The difference was not statistically
significant (p = 0.27, CI 0.50- 1.22 and RR 0.78).
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The main findings in the study were: After implementation of a new EMCC organization
in Finland, the percentage and number of high priority calls increased. There was a trend for
better detection of life-threatening conditions in the new EMCC.
5.4

PAPER IV, ASSESSING THE CALL TO THE EMCC

To describe how the implemented feedback system could be used, a purposeful sample of
calls to the EMCC was collected based on the feedback system. The analysis aimed to
identify overall factors influencing the RN assessment of calls to the EMCC.
“Barriers” and “Opportunities” were identified as the main factors influencing the assessment
of the call. These main factors were related to the caller or the RN. The identified generic
categories of opportunities related to the caller were: normative symptoms, patient looks,
time-line, repetition of symptoms, and information without questions. The opportunities
related to the RN were: closed loop communication, support systems and questions.
The identified generic categories of barriers related to the caller were: paradoxes, lack of
information and no primary problem. For the RN, the barriers were identified as: no analysis
of information and no structure to the call.
Opportunities
The opportunities in the result refer to a favorable or advantageous circumstance or
combination of circumstances of assessing the call to the EMCC. The opportunities were
identified both from the callers’ and the RNs’ perspective. An identified opportunity in
assessing the call to the EMCC was the normative symptom description made by the caller
and when the callers’ symptom descriptions were presented immediately in the call.
Another identified opportunity was when the caller described how the patient looked and how
the patient’s skin felt. Besides a clear description of symptom and the patient’s look a timeline description was identified as an opportunity. Another advantageous circumstance was
when the caller repeated the symptoms several times and when the caller gave more
information without questions concerning the previous medical history.
Another identified opportunity was when the sounds and the patient talking during the call
confirmed the information and given symptom description. The opportunities related to the
RN were when the RN used closed loop communication, meaning that the RN repeated
and/or concluded the information given by the caller. The caller confirmed the conclusions,
and if the RN made a conclusion not in line with the given information the caller corrected
the RN.
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Another identified opportunity was if the RN used some form of support system for assessing
the call, such as contacting an expert in the area (i.e. midwife or Swedish Poisons Information
Centre) or using questions related to the information given by the caller.
Barriers
The barriers in the results refer to something that prevented the assessment of the call to the
EMCC. Like opportunities, the barriers were identified both from the caller and the RN
perspective. Different types of paradoxes related to the caller were identified as barriers.
If the information was contradictory concerning symptom description and the background
sounds in the calls, this prevented the assessment. Another paradox seemed to arise when the
patient was relatively young and the symptom description indicated severe illness but the
caller was not anxious. The third paradox arose when the caller made the call about one
problem and then described symptoms of something else. Another identified barrier in
assessing the call was the lack of information when the caller could not see the patient or
could not answer the RN’s questions. Lack of information was also caused by the patient
being unable to explain the problem because of previous cerebral injury. In other calls, the
amount of information given by the caller could also be unmanageable.
When no primary problem was presented it also became a barrier in assessing the call. From
the RN perspective no analysis of the information was identified as a barrier when the RN
seemed to focus on the primary problem presented by the caller instead of analyzing the more
serious symptom description presented by the caller. Another barrier was when the RN
repeated the information and asked questions about the given information but did not analyze
or take any action based on the collected information. When the RN had a lack of structure in
what was said to clarify the patient’s breathing, circulation and/or consciousness, this
prevented proper assessment of the call. The lack of structure when assessing the calls was
also evident in calls made by other health care providers.
The main findings in the study were: There are both barriers and opportunities in assessing
the call to the EMCC. The main discrepancies between the opportunities and barriers
appeared in symptom descriptions made by the caller and in communication strategies used
by the RN.
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6 DISCUSSION
This thesis describes the development and implementation of a technical feedback system
between ambulances and the EMCC in Stockholm, Sweden, and considers how the feedback
system can be used to evaluate the work in the EMCC. It is not a thesis based on a theoretical
concept; instead the thesis refers to clinical and practical aspects of developing and
implementing a feedback system.
6.1

DEVELOPING A FEEDBACK SYSTEM

During the developmental work of the technical feedback system a model for developmental
work and interventions was used (123, 124). By using a model there was a known structure
for the participants and there was transparency during the whole process (124).
This makes it possible for others to develop other feedback systems based on our experiences.
More systems for feedback are likely to be introduced in the future since there is a need to use
feedback for quality assurance and quality development of the EMS as previous studies
describes (7, 28, 55). By using the Finnish feedback system as a framework for developing
the Swedish system the possibility of comparing the two EMS systems arose, which was an
advantage since, both nationally and internationally, there is an interest in developing quality
indicators for comparing EMCCs (118-120, 145). The developed feedback system has other
clinical advantages, for example concerning out- of- hospital cardiac arrest (OHCA) patients.
Currently there are difficulties in evaluating the used assessment protocol for OHCA patients
since the researcher or health care manager at the EM

need to use the hospital’s medical

records to identify true OHCA calls to the EMCC. The feedback system may be one solution
to this problem. From the feedback sent by the ambulance personnel the researcher or health
care manager can directly identify true or false OHCA cases or other specific calls to the
EMCC as shown in studies III and IV. Despite the described possible advantages of using the
developed feedback system, feedback may also cause an overreaction (146).
The feedback needs to be carefully evaluated before any changes are made at the EMCC.
The trustworthiness of the feedback system is also dependent on the fact that the feedback to
the EMD is based on the immediate assessment of the patients' primary condition when the
ambulance arrives at the scene. Otherwise, the feedback will not be on the EMD assessment,
and hospital records may be used as feedback instead. However, in that case time and
treatment may have affected the patient’s condition and the feedback would not be on the
assessment made by the EMD.
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The feedback system needs to be well monitored so possible system errors can be identified;
the feedback system will never be better than the users using it.
6.2

FEEDBACK CODES

In the developed system the margin of error was estimated to be approximately eight percent
in paper I, but whether this margin of error is acceptable or if the result is comparable to the
Finnish or other equal systems is not known since there is a lack of previous studies
evaluating feedback systems. The decision to use a technical system with pre-defined codes
and no patient data, instead of using verbal or written feedback made it possible to focus on
the assignment instead of feedback on a personnel level (92). It also made it possible to
guarantee patient confidentiality (101). But pre-defined codes have their limitations, and
different personnel in the ambulance may have different interpretations of using the codes.
From the results in paper I it appears that the ambulance personnel interpret and used the
feedback codes in a similar way. The most commonly used feedback code was ‘agree with
the dispatcher assessment’ and most of the assessments made by the EMD were in line with
the ambulance personnel feedback after arriving at the scene (I). This result is in line with
other studies results (85, 100, 147). This may imply proper use of the feedback codes or it
may indicate that EMDs assess the emergency calls in a proper way and in a comparable
fashion to other EMCCs. The ambulance personnel did not use the feedback code
“transporting patient to other levels of care than dispatched in study I. This may indicate a
problem of using this specific code or it may indicate the lack of tradition in the context of
transporting patient to other levels of care, regardless of whether there is a need to evaluate
the codes one by one to ensure the proper use of the feedback codes.
6.3

THE USE OF FEEDBACK

Studies III and IV in this thesis show how the feedback system can be used.
Theoretically, the feedback system may also be used in other ways. Previous studies found
that the EMDs wanted feedback on their assessments in order to improve their professional
skills (83, 84, 100). How the feedback supports professional development in the EMCC is
unclear. However, an implemented feedback system enables a structured evaluation of the
effects of using regular feedback on the professional learning in the EMS. At present, EMDs
rarely receive any feedback, so starting regular feedback may cause the positive effects that
previous authors conclude (97). Structured and regular feedback between ambulance
personnel and the EMCC may also be used as a control system (7, 55, 94).
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The supervisors at the EMCC have the opportunity to monitor the quality of changes in the
assessment protocols and they can identify difficulties for the individual EMD in assessing
specific calls. If the chain of care between the EMCC and the ambulance is strengthened by a
feedback system there are also opportunities for the medical supervisors within the
ambulance organization. They would have the possibility to identify weaknesses and
strengths of the ambulance organization by analyzing the sent feedback. For example, is it
always the same ambulance personnel who, during night shifts, leave patients at home after
assessment, regardless of regulations made by the medical supervisors? However, although
the above describes possible benefits of using feedback, research is needed to illuminate the
effects of using feedback in the EMS.
6.4

THE IMPLEMENTATION OF A FEEDBACK SYSTEM

Implementing an innovation in a health care system is described as a complex process (102104). Therefore, a documented implementation strategy was used when implementing the
newly developed feedback system (127). Nevertheless, the selected strategy did not work out
as expected and study II was conducted to identify the factors that influenced the
implementation. The presence or absence of motivation, participation and encouragement
created both opportunities and barriers in the implementation of the feedback system (II).
The factor motivation in the results referred to something done from the outside, and
motivation has been described as something that may grow gradually (127). The participants
felt that the information concerning the feedback system needed to be communicated, and it
was the lack or the availability of the communication that influenced the implementation.
Since the selected implementation strategy was successful to some extent and the conditions
were similar in all the places where the implementation took place, this may indicate that the
implementation success or failure depends on the individual's desire to communicate the
information, or the selected company’s way of giving information to its personnel.
Or as Grol describes it; different health care professionals may need different implementation
strategies (104). However, since communication can be defined as a process by which
information is exchanged, a conclusion may be that more information should have been
given, and follow-up meetings to provide information should have been arranged more often.
To what extent is not known since it was enough for some of the participants. Although the
EMS is overall the same organization in Stockholm, the implementation strategy should be
adjusted to each local ambulance station.
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The factor encouragement in the results means something that encourages the individual to
send feedback to the EMCC, and whether this is connected with the individuals’ attitude, as
described in previous studies is not clarified in the results (96, 110, 111). This may indicate
that some individuals perceived more advantages than disadvantages when sending feedback
to the EMCC. This was not taken into account when implementing the feedback system, and
perhaps if more time had been spent on identifying and communicating all the advantages of
sending feedback to the EMCC this could have affected the implementation.
The factor participation in the results described the process of being part of something when
sending feedback to the EMCC. This was not something that was communicated explicitly
during the implementation process. It was taken for granted that all were a part of the EMS
context. Not feeling part of the same context as others becomes a barrier, and some
participants participated in sending feedback to the EMCC despite not communicating the
fact that they identified themselves in a context. This result may also have been caused by not
being involved in the development process of the feedback system. This has been described
by previous authors as a barrier (103). In conclusion, for future implementation of
innovations in the EMS, more attention must be paid to motivating and encouraging all
participants on different levels and at different ambulance stations to be part of the
development process and the context.
6.5

PERFORMANCE INDICATORS TO EVALUATE THE EMCC

Three types of performance indicators can be used to measure the quality in patient care:
structure, process and outcome (148). Traditionally, the most common measures of quality in
the EMS are response-time intervals and survival of out-of-hospital cardiac arrest (117).
Another way to evaluate the quality and effectiveness of the EMCC organization could be
from performance indicators answering the question “ How are we doing” (120).
In study III, two performance indicators (priority distribution and underestimation of risk to
detect life-threatening situations) were identified, aiming to measure the effects of an
EMCC reform in Finland 2006. These selected performance indicators evaluated the
process in the EMCC, and they may be considered as direct measures of quality and as
giving specific input for improvement (148). The indicators may also answer the question
“ ow are we doing?” The indicators have limitations since they may impose strict criteria
for generalization and do not always give the whole picture of the changes. There are other
ways of evaluating an EMCC reform (45), but using feedback from ambulances to the
dispatch centre was the solution in study III.
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The differences between the organizations, before and after the reform, may have been
caused by external factors such as; social, and economic changes in the area and changes in
treatment protocols in the ambulance services. The small number of differences may also be
an effect of poorly designed and implemented EMCC reform; the implementation may not
always be successful due to different barriers (II). The increasing use of highest priority and
less use of lower priority classifications may indicate an over-triage in the new EMCC
organization, resulting in increased costs (149). With limited EMS resources, over-triage also
may lead to unavailability of ambulances (150). Clear definitions are needed to state what
over- and under-triage actually means otherwise the over- and under-triage measurement is
useless for evaluating and comparing patient safety and quality in different EMS systems
(17). The performance indicators priority distribution and underestimation of risk to detect
life-threatening situations may be used on a regular basis to guarantee patient safety and
could be continuously measured from a feedback system. If there are increasing cases of
unexpected deaths in the low priority calls and the highest priority is used less, there may be
an unnecessary risk for the patient. The used performance indicators were identified through
consensus in the research group. Previously described performance indicators have been
identified in a similar way (118-120, 145). The validation of the used performance
indicators may be considered as weak since they have not been evaluated before.
There is a need for more research concerning validation of performance indicators so
organization or protocol changes in the EMCC can be evaluated in a structured and validated
way.
6.6

ASSESSING THE CALL

The difficulties in assessing calls are well described, and the conclusions of these previous
studies include the following: for an optimal assessment of the call to the EMCC and to
identify the patients' need of care, the patients should make the call themselves, be calm,
sober, a native speaker and have no communication problems (7, 81-87). In Study IV, the
previously described difficulties of assessing a call to the EMCC were not identified as
barriers. When there were communication difficulties, the RN used different communication
strategies such as closed loop communication to identify the caller’s need of care.
A closed-loop communication is described to support a precise and accurate communication
(151). This might be one explanation for why language barriers caused by intoxication or not
being a native speaker were not identified as a barrier in study IV. Could it be that the RNs
have developed the skills to tackle such concrete problematic communication situations in an
appropriate manner?
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Is this a specific skill developed in an ad hoc way from the RNs’ professional backgrounds
and experience in managing interactions with callers as argued by Pettinari & Jessopp (69).
This cannot be ascertained from the results of study IV but a question arises; is it possible to
develop an assessment protocol supporting problematic communication situations?
Further research is needed to clarify the effectiveness of communication strategies used when
assessing calls to the EMCC. To increase the medical competence to assess the calls to the
EMCCs is described as important, especially when assessing unclear emergency calls (62) or
when the demand for EMS services exceeds the availability of resources (65).
If the RN is used because of the limitation of resources, it may cause a sense of being both
caregiver and a gatekeeper, and there may appear a conflict between the ideal care and the
professional reality for the RN (152). The RN often has little time to establish contact and
gain a complete picture of the situation (68, 100). The mean time for assessing the call to the
EMCC was approximately three minutes in study IV (table 2 in study IV). During these
minutes, the RN needs to create a complete picture of the situation in order to assess the call.
If there are communication difficulties, there is a risk of a professional failure (68).
The RNs are described as using different strategies to assess the call. Primarily, they use the
verbally communicated information as a base for assessment but they also use non-verbal
communication such as vocal behavior, background sounds and symptomatic sounds (79).
In study IV there were calls with clear symptom descriptions and supporting symptomatic
sounds describing a sick person but the RN did not take any action based on the information.
This may indicate that there are other factors influencing the assessment of the call to the
EMCC. Further studies are needed to clarify the communication patterns in assessing the call
to the EMCC.
6.7

METHODOLOGICAL CONSIDERATIONS

In medical research, experimental designs of studies are traditionally preferred to
observational designs, but experimental, randomized control studies are not always possible
in practice or appropriate to conduct. All the studies in these thesis have an observational
study design, partly because there was little possibility of conducting an experimental study
in the research area concerning feedback between ambulance personnel and the EMCC and
partly due to the fact that the research questions were not appropriate for an experimental
study design since the questions aimed to explore the selected research area.
The generalizability of the results is thus limited, but it is reasonable to think that the results
may be transferable into similar situations and contexts. However generalizability is not
something that is usually discussed and argued for in qualitative and descriptive research.
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And there is no hierarchy in data collection-analyze techniques whereby one method is
judged to be more true and accurate (153). The results of the studies can instead be seen as
part of a picture, and there is a need to have several parts to obtain a clear view of the whole
picture. In this case, different aspects of develop, implement and the use of a technical
feedback system. However, the results in this thesis should be seen in the light of different
methodological limitations.
One factor that is both strength and a limitation of this thesis is the contextual awareness of
the EMS in Stockholm. The value of working in the daily practice made it possible to discuss
the feedback system with ambulance colleagues and this gave a contextual background and
knowledge about who the authorities are and who may support or reject the research.
But there is also a hazard in knowing the context (130). The researchers need to know and
clarify what they represent in different situations. A strategy for not mixing the clinician and
researcher roles has been to communicate what the participants and the colleagues can expect
in the different situations. The contextual awareness has also been thoroughly discussed and
reflected on in the research group aiming to manage the research integrity. This awareness
about the EMS in Stockholm may in some way have affected the results in the thesis, but
there has not been any direct possibility of influencing how and if the personnel in the
ambulance send feedback to the EMCC (I). The individual ambulance personnel decided by
themselves if they sent feedback or not since there was no mandatory demand of sending
feedback to the EMCC.
In study I the convenient collection of data might be considered as a limitation, as might the
decision to review 240 medical records instead of all. Using convenience sampling can be
considered as the weakest form of collecting data, since there is a risk of bias and there is no
way of evaluating that bias (131). Another limitation of the study is the lack of ambulance
medical records. The margin of error in the feedback system may have been larger or smaller
depending on the sample size and whether or not medical records were missing and thus not
available for analysis. A follow-up study is needed to verify or reject the described margin of
error in the feedback system. Strength of the study however is the selection of the 530
assignments. These assignments may be considered as a reflection of the most common
assignments in the EMS when comparing with other EMS studies (19, 30, 46, 147).
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In study II, in order to understand why the implementation of the feedback system did or did
not work, an inductive study design was used. A deductive study design with, for example,
multiple-choice questionnaires, requires more theoretical knowledge about implementation in
the EMS than the available. At present there are few studies describing factors that may affect
the implementation of innovations in the ambulance context (96, 110, 111, 113).
However, in interviews the participants have the opportunity to describe their experience
without being forced into standardized questions (129). Two in-depth interviews and focus
groups were conducted for collecting data. According to the literature focus group interviews
should be conducted, with 6-10 informants (129). In this study, the focus groups each
consisted of 12 participants. To improve and strengthen the credibility of the results,
additional and smaller focus group interviews with participants from other ambulance stations
could have been conducted to explore other aspects that may affect the implementation
process throughout the EMS organization. The participants’ experiences may not be
representative of all the personnel in the EMS, but the study results reflect their perspective
on using the feedback system and to some extent correspond to other implementation studies
in the EMS context (96, 110, 111, 114). The factors described above may have affected the
result in some way so further studies are needed to confirm or reject the results. Such further
studies are also needed to obtain a clearer picture of more factors that influence the
implementation process in the EMS organization.
In study III, the difference in sample size between the two groups is a limitation but not a
great one since statistical procedures may have compensated for the differences in the sample
size, but still there may be a bias caused by the sample imbalance (131). Another limitation is
that the sample size concerning pre-hospital deaths and priority A assignments was small in
both groups. Another limitation is that the data from the new EMCC was collected over a
five-month period, close to the organization reform, while the data from the municipalitybased centres were collected during a four-year period. During the study period changes in
the diseases and other unknown external factors may have occurred. Collecting data from
multiple EMCCs and/or data over a complete year would have reduced some of the bias in
the study. The result of this study also (as in I & IV) depends on the correctness of
ambulance personnel’s use of feedback codes. owever, in this study one of the measured
outcomes was “dead at scene” and in this feedback group there is a small risk of
misclassification by the ambulance personnel.
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In study IV, the purposeful case sampling aimed to give insight into factors that influence the
assessment. Purposeful case sampling is commonly used when seeking information-rich and
illuminating cases (129). By selecting calls out of the feedback sent by the ambulance nurse
at the scene there was a possibility of identifying different types of calls. In evaluation of
these calls it is possible to learn from untypical calls that may be relevant to improving more
typical calls to the EMCC. We listened to and transcribed the recorded calls, but a limitation
was when there was no opportunity to put clarifying questions to the caller or the RN.
More questions arose during the analyses than could be answered. Further studies with other
methods are needed to explore the communications patterns between the caller and the RN.
The validity of the selected sample size can be discussed. The sample size has more to do
with the information rich calls and the analytical capabilities of the researcher than the
quantity of the data (129). The calls were information rich, and the doctoral student making
the analysis was a beginner, but the supervisors continuously made co-assessments of the
analyses to ensure the validity of the results.
As a methodological conclusion, other methods could have been used but the measured
outcomes of this thesis have contributed to finding the first pieces of the puzzle of creating a
developed and evaluated feedback system in the EMS, and it is reasonable to assume that the
results are transferable to similar situations and similar contexts, but more research is needed.
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7 CONCLUSIONS
A technical feedback system has been developed out of a Finnish EMS model and adjusted to
suit the Swedish EMS. The developed feedback system has an acceptable margin of error,
and the most commonly used feedback code was “agree with the dispatcher” (I).
This developed and evaluated technical feedback system has the potential to be used for
structured and regular feedback sent by ambulance personnel to the EMCC (I).
The implementation process of the system in the Stockholm EMS was influenced by different
factors; motivation, participation and encouragement. The presence or absence of these
factors created both opportunities and barriers in the implementation of the feedback system.
To evaluate how the feedback system could be used, an organization evaluation with
performance indicators was conducted in the Finnish EMS. After the implementation of a
new EMCC organization in Finland the percentage and number of high priority dispatched
ambulance assignments increased. There was also a trend that the EMDs’ ability to detect
patients with life-threatening conditions increased in the new EMCC, even though the risk
ratio for underestimation was higher in the new EMCC (III). From the implemented feedback
system, 100 calls to the EMCC were identified and selected for analysis (IV). Barriers and
opportunities related to the registered nurse (RN) or the caller were identified as the main
factors influencing the assessment. The opportunities appeared in the callers’ symptom
description and the communication strategies used by the RNs. The barriers appeared in
callers’ descriptions of unclear symptom- paradoxes and the RNs’ lack of communication
strategies during the call
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8 CLINICAL IMPLICATIONS
Research and developmental work must continuously be conducted to determine and reduce
errors in the EMS, and it is vital to ensure and increase patient safety through science. The
developed technical feedback system is feasible for feedback between the ambulance
personnel and the EMCC. By using the developed feedback system it is also possible, in a
structured way, to evaluate organizational changes from identified performance indicators
and to identify and evaluate specific calls and assignments. Using the feedback system on a
daily basis could increase the possibility of identifying systematic or individual errors in the
EMS. The feedback system makes it possible for the individual EMD to obtain information
on the best way to assess the call. If the feedback shows that the assessment of the call was
not optimal for the patient, the EMD can go back immediately to the call and evaluate the call
process. By using the developed feedback system there will be benefits for patients in the first
part of the chain of survival.
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9 SVENSK SAMMANFATTNING (SUMMARY IN SWEDISH)
Larmcentralen och ambulanssjukvården är den första länken i den akut sjuke eller skadade
patientens vårdkedja. Larmoperatörerna4 genomför bedömningen och prioritering i samtalen
som inkommer till 112 och behövs det, eller misstänks det behövas, medicinsk akutsjukvård
larmar larmoperatörerna ut behövliga resurser. För att bedöma, prioritera och ge råd till
inringare5 använder SOS Alarm6 och larmoperatörerna ett symtombaserat beslutssystem7.
Larmoperatörens bedömning och prioritering är direkt avgörande för patienten vid sjukdomar
och händelser som hjärtstopp, stroke och olyckor. Det finns många studier som beskriver
svårigheterna med att bedöma larmsamtal och prioritera det medicinska vårdbehovet hos
patienten. Svårigheterna att bedöma vårdbehov orsakas av att larmoperatörerna inte direkt
talar med den vårdsökande utan gör sina bedömningar på ibland andra och
tredjehandsinformation. Detta leder av naturliga skäl till ett visst överutnyttjande av
akutsjukvården, men säkerhetsmarginaler behövs för att garantera en patientsäker vård.
Det är en svår balansgång mellan patientsäkerhet och att inte felutnyttja befintliga resurser.
Det ställer krav på att larmcentralerna som vårdgivare utvecklas, för att tillmötesgå
omvärldens ökade krav på kvalitetsutveckling och för att befintliga resurser ska användas på
ett optimalt sätt. För att kunna utveckla och utnyttja befintliga resurser optimalt behövs en
utvärdering av det som sker i den dagliga verksamheten. I nuvarande vårdkedja finns ingen
möjlighet att sammanfoga den initiala bedömningen och prioriteringen som gjorts av
larmoperatören och ambulanspersonalens bedömning vid ankomst till patient/skadeplats.
Det finns studier som beskriver att återkoppling är ett möjligt redskap, som kan användas för
att utvärdera det som sker i den dagliga verksamheten. En allmän bedömning inom
larmcentralen och ambulanssjukvården är att återkoppling skulle kunna användas för att
kvalitetssäkra och utveckla den första länken i vårdkedjan. Det finns även studier som
beskriver att återkoppling kan vara ett sätt att utveckla verksamheten och att strukturerat
utvärdera de bedömningsprotokoll som används av larmoperatörer.

4

Larmoperatör definieras som den person som besvarar, bedömer och prioriterar medicinska samtal som

inkommer till larmcentralen. Det kan vara legitimerade sjuksköterskor, undersköterskor eller annan personal.
5

Inringare innebär i detta sammanhang den person som ringer larmcentralen, det kan vara sjukvårdspersonal,

patienter, anhöriga eller andra medmänniskor.
6

SOS Alarm är ett samhällsägt bolag som samverkar med landsting och privata entreprenörer som bedriver

ambulanssjukvård, 95 % av larmcentralerna i Sverige drivs av SOS Alarm.
7

Svenskt Medicinskt Index, utvecklat av Laerdal, Norge.
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Idag finns inget vedertaget system som används för regelmässig och strukturerad
återkoppling mellan larmoperatörer och personalen inom ambulanssjukvården i Sverige.
Det övergripande syftet med avhandlingen var att utveckla, implementera och utvärdera ett
tekniskt återkopplingssystem mellan ambulanspersonal och larmcentral.
Fyra studier har genomförts under perioden 2007-2011. Ansatsen studierna har varit
kvantitativ (I, III) eller kvalitativ (II, IV). Tre av studierna genomfördes i Stockholm, Sverige
(I, II, IV) och den fjärde studien genomfördes i Östra-Centrala Nyland, ett område i södra
Finland (III).
Delstudie I: För att undersöka hur det utvecklade återkopplingssystemet fungerade
genomfördes en granskning av 530 återkopplingar skickade från ambulansen till
larmcentralen. Den mest använda återkopplingen var ”St mmer med utlarmning” (56.6 %).
I 30 procent av återkopplingarna var det en diskrepans mellan larmoperatörens bedömning
och ambulanspersonalens bedömning, inget bedömt tillstånd utmärkte sig. De sända
återkopplingarna visade även att ambulanspersonalen inte transporterade 8.8 procent av
patienterna till sjukhus. I tre procent av återkopplingarna gjorde ambulanspersonalen
bedömningen att patientens tillstånd var livshotande och larmoperatören hade gjort
bedömningen att det inte var ett brådskande ambulansärende. Den beräknade felmarginalen i
de sända återkopplingarna uppgick till åtta procent. Orsakerna var dels tekniska, men
framförallt kunde det inte genomföras någon granskning och jämförelse mellan skickade
återkopplingar och ambulansjournaler, då det saknades ambulansjournaler.
Delstudie II: Vid implementeringen av återkopplingssystemet i Stockholm blev det tydligt
att inom vissa delar av Stockholms ambulanssjukvård hade implementeringen fungerat
tillfredställande, men på andra ställen hade implementeringen fallerat, det trots samma
förutsättningar. Den andra forskningsfrågan utgick från dessa skillnader. Två djupintervjuer
och två fokusgruppsintervjuer genomfördes med totalt 24 deltagare. De intervjuade
uppmanades att berätta varför de skickade, eller inte skickade, återkoppling till larmcentralen.
Resultatet visade, att det fanns olika faktorer som påverkade implementeringen: motivation,
delaktighet och uppmuntran. Närvaron eller frånvaron av dessa faktorer skapade både
möjligheter och hinder i implementeringen av återkopplingssystemet.
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Delstudie III: För att belysa hur återkopplingssystemet kan användas för att utvärdera en
larmorganisation genomfördes en studie i Finland, där en landsövergripande
organisationsförändring av larmcentralerna genomförts 2006.
För att genomföra utvärderingen identifierades två kvalitetsindikatorer: prioritetsfördelning
av ambulansuppdragen och patienter med livshotande tillstånd som inte identifieras av
larmoperatören. Data som samlades in var: larmoperatörens utlarmning gällande prioritering
och skickade återkopplingar från ambulanser. Resultatet visade att det hade skett en
förändring i antalet utlarmade ambulansuppdrag med högsta prioritet (prio A) och lägsta
prioritet (prio C). I den nya organisationen ökade antalet prioritet A och prioritet C-uppdragen
minskade, dock ingen statistiskt säkerställd skillnad. I den nya organisationen var det även
mer ambulansuppdrag, där ambulansen larmats ut som prioritet C-D och där ambulansen
transporterade patienten med blåljus och siren till sjukhus (prio A-B). Den skillnaden är
statistiskt säkerställd (p<0,001). I den nya organisationen fanns det även en tendens till att
larmoperatörerna var bättre på att identifiera patienter som befann sig i ett direkt livshotande
tillstånd, skillnaden är dock inte statistiskt säkerställd (p = 0,27, CI 0,50–1,22 och RR 0,78).
Delstudie IV: För att belysa hur återkopplingssystemet kan användas genomfördes en analys
av 100 samtal ringda till larmcentralen. Syftet var att identifiera faktorer som inverkade på
bedömningen av larmsamtal. De analyserade samtalen identifierades och valdes utifrån
återkopplingar som skickats av ambulanspersonalen till larmcentralen.
Övergripande identifierades hinder och möjligheter i bedömningen av samtalet som var
relaterade till sjuksköterskan eller inringaren. Möjligheterna var hur symtombeskrivning
gjordes av inringaren och de olika kommunikationsstrategier som sjuksköterskan använde.
Hindren uppkom när inringaren gav oklara symtombeskrivningar och när olika paradoxer
presenterades, samt när sjuksköterskan hade bristande kommunikationsstrategier.
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Sammanfattning
Ett tekniskt återkopplingssystem har utifrån en Finländsk modell utvecklats och anpassats till
svenska förhållanden (I). Det utvärderade återkopplingssystemet har en acceptabel
felmarginal och bör kunna användas för strukturerad och regelbunden återkoppling från
ambulans till larmoperatör- larmcentral i Sverige (I). Vid implementeringen av
återkopplingssystemet i Stockholm blev det tydligt att inom vissa delar av Stockholms
ambulanssjukvård hade implementeringen fungerat tillfredställande, men på andra ställen
hade implementeringen inte lyckats. Det fanns tre faktorer som påverkade implementeringen:
motivation, delaktighet och uppmuntran. Närvaron eller frånvaron av dessa faktorer skapade
både möjligheter och hinder vid implementeringen av återkopplingssystemet (II).
För att belysa hur återkopplingssystemet kan användas utfördes en utvärdering av
larmorganisationen i Finland, där en landsövergripande organisationsförändring av
larmcentralerna genomförts 2006. Resultatet visade, att det hade skett en ökning av de högst
prioriterade uppdragen och det fanns en trend som belyste att larmoperatören möjligen blivit
bättre på att identifiera patienter med livshotande tillstånd i den nya larmorganisationen (III).
För att ytterligare belysa hur återkopplingssystemet kan användas för att utvärdera
larmoperatörernas arbete, genomfördes en analys av 100 larmsamtal identifierade och valda
utifrån återkopplingssystemet. Resultatet visade att det fanns både hinder och möjligheter i
bedömningen av samtal. Dessa var relaterade till både sjuksköterskan och inringaren (IV).
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