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Abstract 

Background: Previous studies have shown a high incidence of both acute and 
post-traumatic stress among ambulance personnel. It has been shown that 
ambulance personnel are at a higher risk of being affected by heart disease, 
high blood pressure and cancer. Studies have also seen a higher incidence of 
substance abuse and suicide. One cause of these health problems can be work-
related stress. No previous research has focused on the body's physical 
reactions in the form of changes in heart rate and stress hormones in 
ambulance personnel in connection with work-related stress. Nor is there any 
overall picture of what actually affects Swedish ambulance personnel in terms 
of reported morbidity. 
 
Aim: The overall aim of the thesis is to investigate health problems in Swedish 
ambulance personnel and to study if there are any factors related to the work 
environment and the special conditions occurring in the prehospital 
environment that can be linked to the findings that appear. 
 
The questions that should be answered are: Are there health problems that 
affect Swedish ambulance personnel to a higher extent than other professions 
in Sweden? Are there any factors relating to morbidity that can be linked to 
the profession and can be regarded as potentially dangerous? If so, are there 
methods to prevent health problems that can be implemented in daily work? 
 
Methods: Study I, II and III were all studies where stress markers (heart rate 
and cortisol levels) were measured during different conditions linked to the 
profession. Study I was a study where this was measured during physical 
exertion e.g. to carry a stretcher. Study II was a validated theoretical stress test 
to see how the ambulance personnel reacted to unknown factors. Study III 
meant measuring stress markers during priority-1 alarms. Study IV was 
carried out as a longitudinal register study where data about ICD-codes was 
collected from Statistics Sweden and the National Board of Health and 
Welfare. 
 
Results: In study I it was shown that the use of lifting aids reduced the 
measurable stress in the form of both reduced heart rate and decreased cortisol 
levels. Study II showed that personnel were stressed of the unknown test 



 
 

though women had the highest salivary cortisol levels before the Trier social 
stress test while the highest value for men occurred 10 to 20 minutes after the 
test. Study III showed that there was an increase in heart rate during priority-
1 alarms that could not be linked to physical activity. It also indicated/showed 
that traffic accidents, patients with heart attacks in need of acute PCI or 
thrombectomy and alarms regarding children generate the highest stress onset 
seen as prolonged elevation of cortisol levels. This was seen regardless of 
gender, age, education or experience in all three studies. Study IV showed that 
Swedish ambulance personnel run the risk of being affected by certain 
diseases such as cardiac arrhythmias and injuries as arthrosis of the knee, 
dorsopathies and intervertebral disc disorders to a greater extent compared to 
other health care workers and other professions in Sweden. 
 
Conclusion: Swedish ambulance personnel have a higher incidence of certain 
health problems and diseases such as paroxysmal tachycardia, atrial 
fibrillation and flutter, other cardiac arrhythmias, high blood pressure, 
arthrosis of the knee, dorsopathies and intervertebral disc disorders compared 
to other professions. These conditions can be caused by work-related stress, 
although they are not the only cause. Some factors that cause a stress reaction 
that can be linked to the ambulance profession have emerged in the studies. 
But the extent to which these factors alone cause the health problems that 
Swedish ambulance personnel suffer from is more difficult to determine with 
certainty based on these studies. Using shoulder straps reduces both heart rate 
and cortisol secretion. 
 
Clinical implications: Greater use of aids both in terms of lifting, moving and 
carrying heavy loads should mean that the physical load on the body would 
be reduced. These aids could also prevent some musculoskeletal problems that 
have emerged in this thesis by relieving and distributing the burden throughout 
the body. An important aspect in preventing work-related stress is that 
sufficient time is given for recovery. The organizations need to be 
dimensioned so that there is sufficient standby time so that there is time for 
recovery and reflection but also time for education and training. This is 
something that is far from reality in many Swedish ambulance organizations. 
It is also time to seriously discuss what is an actual reality in many countries, 
namely that employees in the ambulance service can benefit from a lower 
retirement age after a certain number of years of service.  
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Abbreviations 

 
ACTH Adrenocorticotropic hormone 
AMLS Advanced Medical Life Support 
CRH Corticotropin-releasing hormone 
CVD Cardiovascular disease 
DBP Diastolic Blood Pressure 
DSM Diagnostic and Statistical Manual of Mental Disorders  
EMT Emergency Medical Technicians  
HPA Hypothalamic-pituitary-adrenal axis 
ICD International statistical Classification of Diseases and related 

health problems 
JD-R Job Demands-Resources  
PCI Percutaneous Coronary Intervention  
PHTLS Prehospital Trauma Life Support  
PTSD Posttraumatic Stress Disorder 
SBP Systolic Blood Pressure 
SCB Statistiska Centralbyrån 
SKR Sveriges Kommuner och Regioner  
SWAT Special Weapons and Tactics 
TEMS Tactical Emergency Medical Support  
TSST Trier Social Stress Test 
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Introduction 

I have been employed as a paramedic since 1985 and as an ambulance nurse 
since 2003 and thus have long experience of the profession. The fact that this 
thesis came about is actually the result of anecdotal stories that I have been 
told since I started in the profession. These often meant that I should prepare 
myself for no matter how fun and interesting it is to work in the ambulance 
profession I would not expect to stay until retirement. This was a profession 
that brought such a heavy burden on you that most employees quit prematurely 
after having suffered from, for instance a number of cardiovascular diseases. 
It has struck me during my career that there are few of my older colleagues 
who have stayed in the profession until retirement. Several of them have also 
begun to medicate against high blood pressure early in life and/or suffered 
heart attacks at a rather young age. There have also been a number of 
premature deaths from cardiovascular disease or cancer. This led me to 
consider if ambulance personnel through their often stressful work actually 
suffer from morbidity to a greater extent than other occupational groups and 
in that case, what are the causes.  
 
Working in ambulance care means that, during all hours of the day, having to 
be on call, ready to meet, treat, care for and transport acutely sick and injured 
fellow human beings. It is part of the job that you will never be fully prepared 
for what awaits you (Wireklint Sundström, 2005). One way to prepare for this 
is to try to imagine what awaits you on the way to the site. This is based on 
previous experiences (Jonsson & Segesten, 2004). The profession places great 
physical demands on the employee together with his colleague to in a safe way 
take care of and transport the patient to the most optimal healthcare level. 
Previous studies have shown that paramedics are exposed to increased health 
risks such as musculoskeletal and pain problems, high blood pressure and 
cardiovascular disease (Okada, Ishii, Nakata, & Nakayama, 2005; Sterud, 
Ekeberg, & Hem, 2006). Symptoms of cardiovascular disease (CVD) can to 
some extent be linked to work-related stress (Chandola et al., 2008). In a 
study, a large part of the ambulance personnel stated that they experienced 
work-related stress and suffered from at least one risk factor for cardiovascular 
disease (Hegg-Deloye et al., 2013). Work-related stress can include problems 
with their organization and leadership and that relevant 
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psychological/psychosocial support is not offered (Ben-Ezra, Palgi, Essar, 
Sofer, & Haber, 2008). The work environment for the personnel has also been 
shown to influence their health and thereby both direct and indirect patient 
safety (Wiklund Gustin & Bergbom, 2012).  
 
Prehospital healthcare were developed militarily in the late 18th century in 
connection with the Napoleonic wars, civilian ambulances were developed 
much later. Sweden got its first ambulance in 1878 placed in Gothenburg. 
Even in the 1910s, it was stipulated that drunk and epileptics were not allowed 
to go with them, nor for sick people being cared for at home. Not until 1933 
came a first attempt for standardization of the ambulance care, then mainly 
only for the vehicles. In 1963, a regulatory framework was introduced which, 
besides vehicles, stated that two stretches, oxygen and suction equipment were 
necessary and that a communication radio should be obligatory (Ekström, 
1986). Prehospital ambulance care as an education is a young profession in 
Sweden. In the 1960s a three-week education for paramedics started. 
Ambulance care in Sweden has, in a relatively short period of time, gone from 
being a transport organization to being part of the emergency medical care 
with its own specialist training and also being part of the academic sphere 
(http://www.tow.se/ambhist/ambhist.htm, downloaded 2020-08-30). It has 
meant that the ambulance personnel qualifications have changed from 
previously in many cases being firefighters with a shorter ambulance training 
to consisting of a team of two staff members, of which at least one is a trained 
nurse who is medically responsible and also has responsibility for 
administering drugs (Socialstyrelsen, 2009).  
 
In prehospital emergency care in Sweden, there is a widespread view that only 
a few of the employees in the ambulance profession will be able to continue 
work within the profession until they reach retirement age. This despite the 
fact that the majority consider themselves healthy and thrive with their work 
(Wiitavaara, Lundman, Barnekow-Bergkvist, & Brulin, 2007). An opinion 
that sometimes appears is that the profession places such demands on the 
individual that it can lead to a higher risk of injury, morbidity and increased 
risk of early death compared to other occupations. This has to some extent 
been confirmed for ambulance personnel studied in other countries (Sterud et 
al., 2006). There are no Swedish studies that support these opinions and 
suspicions. Nor have any studies that examined how and what might affect the 
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employees in the ambulance care during their professional practice been 
carried out in Sweden. It is therefore important to map out if the opinions that 
exist are in line with reality. The ambulance personnel’s working environment 
and well-being can affect the given care and thereby both direct and indirect 
patient safety (Wiklund Gustin & Bergbom, 2012). What health problems can 
be seen in this profession? Is there a work-related stress that affects the 
personnel in their professional practice? Therefore, this thesis is of importance 
for examining how it seems to be and what working environment risks can be 
identified within Swedish ambulance care that may affect the personnel. 
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Background 

Swedish ambulance care 

Ambulance care takes place both indoors and outdoors under the most varied 
conditions, sometimes also during difficult time pressures. Ordinary 
ambulance care usually means that one patient is treated at a time and, in some 
cases, relatives should be addressed or that there is a minor accident with more 
than one injured. In addition, there are also requirements for conducting 
advanced prehospital emergency care in the event of disasters and special 
events such as mass injury situations or terrorist attacks (Socialstyrelsen, 
2001, 2009). This means that high demands are placed on calmness and 
professionalism for the benefit of patients, relatives, colleagues and 
themselves regardless of what the upcoming work shift and its assignments 
may entail. At the personal level, there is also always a need of risk awareness 
to not expose anyone involved to unnecessary danger. The team usually 
consists of two people, one of whom is a nurse and the other in the team can 
be either a nurse or an assistant nurse with a prehospital education. The nurse 
is often a specialist in ambulance care or an appropriate specialist training 
assessed by the employer. The team composition varies not only from 
education but also from different physical conditions, age and gender 
(Wireklint Sundström, 2012). 
 
It is a different system regarding educational level of personnel, as compared 
to what is common in many other countries where similar work is done by 
Emergency Medical Technicians (EMT), paramedics and advanced 
paramedics. In Sweden, the ambulance crew is divided into two different 
personnel categories. One consists of nurses with a three-year university 
degree. On top of that there are often demands for preferably a specialist 
training in prehospital emergency care which means another year of university 
education and a simultaneous master's degree. The second category consists 
of assistant nurses with a three-year high school education with either a 20 or 
40-week prehospital education. They are called paramedics, but the education 
is not the same as the training found in many other countries so the term 
paramedic is not directly comparable between countries. 
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A large part of the ambulance profession is to drive the vehicle safely, 
sometimes at high speed. Despite this special and potentially dangerous part 
of the work, there is no regulation in Swedish law as to which requirements 
must be imposed on a driver of emergency vehicles such as ambulances. There 
are no qualifications or eligibility requirements in addition to the usual driving 
license for these types of vehicles (Lundälv, 2017). To increase safety for both 
personnel and patients in the ambulance, recurrent driving education and 
driving training is required (Suserud, Jonsson, Johansson, & Petzäll, 2013). 
There are no satisfactory statistics on how common it is that ambulance 
vehicles are involved in accidents, nor are there any reliable data on the 
severity of these accidents. In one study it emerged that 165 ambulance nurses 
between the years 1992-2001 reported some form of work injury related to an 
ambulance crash (Lundälv, 2005a). In Sweden, 57 accidents involving an 
ambulance were reported during the period 2010-2015, where a total of 93 
individuals suffered personal injury. It also appears that the crew who take 
care of the patient tends to use safety belts to a lesser extent the more acute 
the situation is for the patient. In other words, with increasing speed and 
greater risks in traffic, their own security is increasingly being neglected (Blixt 
& Andersson, 2016). Those who run the greatest risk are unbelted persons in 
the back of the ambulance. There are studies which show that the greatest risks 
of fatal accidents and other serious injuries occurs during non-emergency 
assignments, probably because alarm devices were not used at the ambulance 
(Becker, Zaloshnja, Levick, Li, & Miller, 2003; Suserud et al., 2013). 
Ambulance accidents involve three different parts, patients (patient safety), 
personnel (safe working environment) and other drivers (road safety) 
(Lundälv, 2005b, 2006). 

Impact of the work environment in ambulance care  

Organizational changes within the profession that have taken place in recent 
years are, for example, schedule changes. Previously, it was not unusual to 
work 24-hour long shift within the ambulance care system, whereas nowadays 
two or three shorter but more frequent shifts make up a normal schedule. 
These changes have been perceived both positively and negatively by the 
personnel at the individual level. In one study, there were no correlations 
between the lengths of working shifts, which in this case was 24 hours 
compared to working free days, when stress markers in the form of elevated 
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cortisol values were measured. This could indicate that the length of working 
hours does not appear to influence stress markers in form of cortisol (Aasa, 
Kalezic, Lyskov, Ängquist, & Barnekow-Bergkvist, 2006). However, it is 
important to point out that shift work and working overtime are identified as 
important work-related risk factors for cardiovascular disease (Choi et al., 
2014). As far as shift work is concerned, it has also been shown that the risks 
increase if other factors are added to shift work such as limited influence in 
their working hours, a reduced balance between working life and leisure or a 
reduced opportunity for recovery after work (Puttonen, Härmä, & Hublin, 
2010). Several studies have shown that emergency personnel are at risk of 
developing symptoms of illness due to work-related factors (Maia & Ribeiro, 
2010; Marmar, 1996; Nirel, Goldwag, Feigenberg, Abadi, & Halpern, 2008). 
As many as nine out of ten ambulance personnel stated in a study that they 
suffered from work-related stress and about the same number reported at least 
one risk factor for cardiovascular disease (Hegg-Deloye et al., 2015).  
 

Threats and violence 

Something that seems to increase, at least in terms of reports in the media, is 
the existence of threats and violence in Sweden directed at the ambulance 
personnel. What is reported is that stones are thrown at the ambulances and 
that verbal and physical threats are increasingly directed towards the 
personnel, especially in particularly vulnerable areas in our big cities 
(Boussard & Nordlund, 2016). This has meant that politicians in the Swedish 
Parliament have put individual bills to the government on the issue with the 
implication that there should be higher penalties on attacking personnel who 
works in the emergency professions, bill to the Swedish Parliament 2016/17: 
1833. The government has proposed harder punishment for this type of crime, 
SOU 2018:2. This has led to a tightening of Swedish law stating that attacks 
on for example police, ambulance and fire personnel can lead to a prison 
sentence up to a maximum of 16 years (SFS 1962:700; 2016:508). There is no 
research to support if there is a real increase in these crimes, or if they are 
simply noticed more. But in a Swedish study it was found that threats and 
violence was not unusual. Among ambulance personnel, 66% had at some 
point during their employment period been exposed to this and 26% had 
experienced threats and 16% violence in the past year (Petzäll, Tällberg, 
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Lundin, & Suserud, 2011). In another study, even higher numbers were seen, 
where 87.5% of ambulance personnel were exposed to some form of violence 
related to their work (Boyle, Koritsas, Coles, & Stanley, 2007). In a 
questionnaire where a Swedish trade union (Kommunalarbetareförbundet) 
examined the occurrence of threats and violence against firefighters during the 
last twelve months back in time found that about one in every twelve 
employees have been subjected to violence and about one out of six had 
received threats related to their work. At the same time, four out of ten stated 
that they felt anxiety about being exposed to threats or violence in the 
profession (Kara, 2017).  
 
Internationally, however, there is a preparedness scheme linked to threats and 
violent situations called Tactical Emergency Medical Support, TEMS. In 
short, this means that specially trained healthcare professionals, from 
ambulance personnel to doctors together with the police, take care of the most 
urgent healthcare need in a special event in the form of terrorist attacks or 
similar. These groups may look completely different, in the United States 
there is in some states an extreme form in which TEMS, together with Special 
Weapons and Tactics team, SWAT team, work together under certain 
circumstances and in addition to basic medical equipment are also armed for 
self-protection and protection of the patient (Vayer & Schwartz, 2003). In 
Finland, it is the ordinary ambulance, in some areas supported by a car manned 
by a doctor to enhance competence (the Police Agency, regulation 
2020/2012/2450). The ambulance is manned by regular ambulance personnel 
and here the police evacuate the injured patient to a safe place. In an evaluation 
of 120 cases where TEMS in Helsinki was used, it was determined that despite 
a higher level of expertise and a quick and simple action underlying the 
intervention, they could not establish that this constituted any difference seen 
in the outcome for the patient (Vainionpää et al., 2012). In Sweden there is no 
similar civilian organization, the responsibility rests with the ambulance 
service in collaboration with the police and fire brigade. The Swedish Armed 
Forces, however, have healthcare groups whose task is to work with 
emergency care in difficult conditions. These often include both licensed 
doctors and nurses, many of whom come from civilian ambulance care 
(Gellerfors & Linde, 2014). 
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Health problems among ambulance personnel  

In a literature review by Sterud et al. (2006) it was seen that personnel in the 
ambulance profession are exposed to greater health risks compared to other 
parts of the population. They found an increased risk of premature death and 
an increased risk of fatal accidents. The risk of injury at work was increased 
as well as the risk of damage to the musculoskeletal system. A higher 
frequency of mental problems could also be seen. Furthermore, an increased 
incidence of early retirement was noted, often linked to medical reasons. Their 
conclusion was that ambulance personnel showed more health problems than 
the general population (Sterud et al., 2006). In a study from Japan, 40% of the 
ambulance personnel showed a high frequency of lower back and neck and 
shoulders problems (Okada et al., 2005). Connections between lifting heavy 
patients, carrying equipment and musculoskeletal injuries in paramedics have 
been seen (Sheridan, 2019).  
 
In a survey on ambulance personnel, it turned out that those who showed signs 
of health problems were older (the mean age being 43 years compared to 31 
years for those who did not show health problems). Those who showed health 
problems had also been employed for a longer period (14 years compared to 
5 years for those who did not have health problems). They were also generally 
more concerned about their working conditions and showed an elevated level 
of cortisol compared to the reference group (Aasa et al., 2006). Their heart 
rate was higher before they started their work shifts compared to other studied 
groups. It has been shown that the prevalence of metabolic syndrome, which 
is a risk factor for CVD and type II diabetes, has been seen more frequently 
among paramedics compared to the general population (Rębak, Suliga, 
Grabowska, & Głuszek, 2018). Although stressors such as poor control of 
working conditions or schedules are related to symptoms of illness, there are 
no good ways to predict symptoms or illness based on these stressors 
(Skowronski, 2014). A large number of ambulance personnel have been found 
to need support in the processing of painful events that occurred at work and 
can benefit from information on events that normalize post-traumatic 
symptoms such as intrusive memories and flash-backs (Craig & Sprang, 
2010). Studies show that ambulance personnel sometimes use destructive 
coping strategies. It was found that about 10% of the examined group of 
ambulance personnel used alcohol sometimes and about two percent used 
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alcohol often in trying to be able to cope with work-related stress in their 
profession (Sterud, Hem, Ekeberg, & Lau, 2007). Another study showed that 
increased alcohol consumption was related to professional stress among 
ambulance personnel (Gallagher & McGilloway, 2008).  
 
In a literature study where the focus was on developing and describing a 
theoretical framework for studying possible risks for cardiovascular diseases 
in firefighters with very long working hours (24-48 hours) they wanted to see 
how long working hours associated with cardiovascular diseases. It was found 
that little was described that can connect this (Choi et al., 2014). However, a 
study has been able to link the number of long work sessions, where the 
number of 24-hour shifts were increased, voluntarily or forced, up to sixteen 
days per month to increase diastolic blood pressure (DBP) by an average of 5 
mmHg (Choi, Schnall, & Dobson, 2016). 
 
In one study, 20-25% of the ambulance personnel reported two or more health 
problems of which fatigue and sleep disorders were the most common. Sleep 
disturbances, fatigue and disturbances of the normal circadian rhythm can be 
linked to an increased workload at night. However, the results showed no 
difference in the amount of sleep debt when comparing 24-hour shifts with 
shorter shifts, and they reported that opportunities for powernaps led to a 
decrease in perceived fatigue (Sofianopoulos, Williams, & Archer, 2012). 
Experiencing control over how your own schedule is set up leads to a 
reduction of the perceived stress (Pisarski, Bohle, & Callan, 2002). 

Stress, mental illness and PTSD 

Stress has been shown to be a risk factor for, among other things, diabetes 
(Hackett & Steptoe, 2017), CVD as well as ischemic and hemorrhagic stroke 
(Kivimäki & Steptoe, 2018; Sarwar et al., 2010). Acute mental stress has also 
been shown to be a risk factor that triggers arteriothrombotic events (von 
Känel, 2015). Metabolic syndrome is a risk factor for, among other things, 
CVD that can be triggered by, among other things, work-related stress. This 
syndrome was found more often among ambulance personnel than in the 
general population in a study (Rębak et al., 2018). Mental stress has been 
found to be more common among older experienced ambulance personnel and 
those with longer and more advanced education, corresponding to a Swedish 
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specialist-trained nurse. A higher frequency of stress among those with a 
longer education may be linked to and a result of their greater responsibility 
and a more individual responsibility linked to the sometimes extreme 
requirements that can be imposed on them personally in the field (Okada et 
al., 2005). The most stressful emergency situations for the ambulance 
personnel were those involving children, victims they know, physical trauma 
and situations where there was scarce information about what was waiting at 
the scene (Oliveira, Neto, Teixeira, & Maia, 2019). Another study also 
revealed the presence of a number of physical and mental symptoms in 
ambulance personnel. They found symptoms in terms of overweight and 
stomach problems, increased heart rate, high blood pressure, chest pain, 
depression, anxiety, flash backs, decreased self-confidence, mood swings, 
concentration difficulties and alcohol problems (Gallagher & McGilloway, 
2008). 
 
Studies have focused on post-traumatic stress disorder (PTSD) and how 
common it is among ambulance personnel. A study among ambulance 
personnel showed that of those who had experienced a traumatic event during 
their work, about 15% showed signs of a serious stress reaction according to 
a standardized stress reaction scale (Jonsson, Segesten, & Mattsson, 2003). 
Mishra et al. (2010) saw that 5% of ambulance personnel had fully developed 
PTSD and that as many as 83% met at least one criterion for PTSD but had 
not yet developed the syndrome (Mishra, Goebert, Char, Dukes, & Ahmed, 
2010). According to Bennett et al. (2004) PTSD was perceived by 20% of the 
examined ambulance personnel. At the same time, a frequency of 10% of 
depression and 22% of anxiety was observed (Bennett, Williams, Page, Hood, 
& Woollard, 2004). In a Brazilian survey, 5.6% of ambulance personnel were 
seen to have fully developed PTSD, while partial PTSD was seen in 20.4% 
according to the Diagnostic and Statistical Manual of Mental Disorders, DSM-
IV criteria. Ambulance personnel worldwide have a significantly higher 
incidence of PTSD than the general population (Petrie et al., 2018). Those 
who had stress symptoms reported a significantly lower perceived quality of 
life than those who did not suffer from PTSD (Berger et al., 2007). 
 
Mental illness can be associated with experiencing high demands without 
getting appreciation and confirmation from their management (Arial, Wild, 
Benoit, Chouaniere, & Danuser, 2011). They believe that especially women 
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try to over-perform as a way of asserting themselves in a traditional male 
world, and that this can lead to increased mental illness (Arial et al., 2011). In 
a comparison between experienced and inexperienced emergency personnel, 
no difference was seen regarding stress symptoms in the acute phase, within 
24 hours after exposure of dead bodies after a train crash (Ben-Ezra et al., 
2008). According to Regehr et al. (2002) most ambulance personnel continue 
to work despite unprocessed PTSD symptoms and/or other signs of mental 
illness. Linked to this, there was a marked increase in sick leave after a 
traumatic event which indicates that the personnel is not coping (Regehr, 
Goldberg, Glancy, & Knott, 2002). Common reasons for leaving the 
ambulance profession can be stress, burnout and a general feeling of not 
finding any challenge in their work. Also, the majority of those who left the 
profession stated that they had no desire to return (Blay & Chapman, 2011). 
 

Health problems among other healthcare professionals 

Anesthetist is the specialist group of doctors who are often called in for 
emergency events in hospitals. A Swedish study showed that this particular 
category of doctors suffered from an increased risk of early death compared 
to other specialties and that this applied in principle to all diagnoses studied. 
One possible reason for this was professional stress and that they are often 
called out at night with disturbed sleep as a result (Svärdsudd, Wedel, & 
Gordh, 2002). Furthermore, it has been shown that there is an increased risk 
of both sleep problems and suicide in this group (Liem et al., 2015). The risk 
factors could be a high work-related stress, but also that potent drugs were 
readily available (Gurunathan, 2015). A study has also shown that work in 
emergency rooms changes both systolic and diastolic blood pressure 
compared to being idle. Systolic blood pressure (SBP) increased in 83% of the 
participants, of which 40% showed a significant increase of 10 mmHg or 
more. In the case of DBP, it increased in 93%, of which there was a significant 
increase in 23 % (del Arco-Galán, Súarez-Fernández, & Gabriel-Sánchez, 
1994). Emergency nurses have been shown to experience higher time pressure 
and greater physical requirements, a lower degree of independence and less 
precise work procedures compared to their colleagues in wards. At the same 
time, it was seen that the emergency nurses more often felt that they could use 
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their knowledge and professional skills more independently (Adriaenssens, 
De Gucht, Van Der Doef, & Maes, 2011). 
 
A study that included 138 nurses showed that factors that could be linked to 
the work environment could lead to an increase in cardiovascular symptoms 
in otherwise healthy women. The effects were also affected by the women’s 
role in home and household, experience and the specific requirements of the 
work (Goldstein, Shapiro, Chicz-DeMet, & Guthrie, 1999). Another study 
showed that women, but not men, suffering from strenuous jobs showed an 
increased incidence of high blood pressure compared to workers with lower 
levels of work-related stress. This could be a cause of an increased risk of 
coronary artery disease associated with strenuous work. However, there were 
no harmful correlations between stressful work and high total cholesterol in 
blood (Alfredsson et al., 2002). 
 

Organization and leadership  

Lack of support from their own organization after being exposed to critical 
events as well as working a lot of overtime and lacking support from their 
coworkers is considered to be strong stressors (Sterud, Hem, Ekeberg, & Lau, 
2008). Time for recovery between critical events has proved to be insufficient 
in some cases. In a study, it was found that 69% of the employees in an 
ambulance organization did not consider themselves to have sufficient time 
for recovery (Alexander & Klein, 2001). It is important that the management 
supervises the occurrence of work-related stress and symptoms of depression 
following traumatic events at work. It is also important that the ambulance 
organizations routinely offer help and support from psychologically trained 
personnel in order to best deal with difficult occupational events (Ben-Ezra et 
al., 2008; Gallagher & McGilloway, 2008). Other risk factors for PTSD and 
fatigue syndrome that have been pointed out are poor management and poor 
information from the work management (Van der Ploeg & Kleber, 2003). 
According to Zontek et al. (2009) job satisfaction increases with the period of 
employment and for the experienced personnel the stress is reduced. A 
paradoxical aspect that emerged was that as the perceived stress is reduced, 
work-related injuries increased (Zontek, Isernhagen, Ogle, & Strasser, 2009). 
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Work-related stress 

To try to describe and understand the results, the concept of work-related 
stress will be the focus of this thesis. Stress in itself and stress reactions are a 
completely normal reaction that, by its very nature, works by paying attention 
to and preparing for an experienced threatening danger. When it comes to 
work-related stress it is more complex. It is considered a contributing factor 
both to cardiovascular disease and sudden cardiac arrest (Chandola et al., 
2008). 
 
Stress can be defined in a variety of ways but in principle it always involves 
some form of stress response to a stressor. This response can lead to either a 
psychological or physiological reaction or both. Work-related stress is caused 
by stressors that are specifically found in the work environment which can 
cause stress response. A definition of this type of stress is the one described 
by the World Health Organization, WHO (https://www.who.int/occupational_ 
health/topics/stressatwp/en/, downloaded 2020-08-30): 
  
What is work-related stress? 

• Work-related stress is the response people may have when 
presented with work demands and pressures that are not 
matched to their knowledge and abilities and which challenge 
their ability to cope. 

• Stress occurs in a wide range of work circumstances but is 
often made worse when employees feel they have little support 
from supervisors and colleagues, as well as little control over 
work processes. 

• There is often confusion between pressure or challenge and 
stress and sometimes it is used to excuse bad management 
practice. 

When work-related stress is described and measured, the basis for these 
studies is often a perceived and/or estimated stress for the individuals based 
on different scales. From these it often appears that what is perceived as most 
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stressful is feelings of inadequacy, poor support from their leadership, 
insufficient resources in relation to the demands that the profession places. 
This can ultimately be manifested in symptoms and diseases such as 
depression (Madsen et al., 2017). Measurement of cortisol may coincide with 
the experience of stress, studies have shown that where the perceived stress 
was high, the measured level of saliva cortisol in the morning was also higher 
on working days compared to idle days (Nakajima, Takahashi, Shetty, & 
Yamaguchi, 2012; Schlotz, Hellhammer, Schulz, & Stone, 2004). Sleep and 
sleep quality can be adversely affected by work-related stress (Åkerstedt, 
2006). The negative stress also seems to increase if the person brings the job 
home and cannot let go of the work during time off duty (Åkerstedt et al., 
2002). 
 
In order to counteract the negative consequences of work-related stress in 
form of an imbalance between requirements and resources, studies show that 
factors such as a feeling of having control over the situation are protective. 
High demands from the job do not automatically mean a high negative stress 
provided that there is strong support within the profession and few restrictions. 
A supportive management leads to conditions for lowering the stress and 
thereby reducing the symptoms of illness (Pisarski et al., 2002). Factors such 
as having opportunity to influence salary, work schedules and a chance to 
make a career also have a positive effect. Other positive parts in counteracting 
work-related stress are having support from colleagues and managers (Madsen 
et al., 2017). 
 

Stress indicators 

The stress system has as a basic function for the individual to ensure that an 
appropriate basal activity associated to stressors can be maintained. It is based 
on the system responding appropriately to stressors in order to give a feeling 
of well-being, to be able to perform tasks and interact socially. The stress 
response is meant to be of short or limited duration (Charmandari, Tsigos, & 
Chrousos, 2005). Activation of the stress system leads to changes to improve 
the ability to maintain homeostasis and improve the chances of survival 
(Tsigos & Chrousos, 2002). That the stress system works correctly in relation 
to stressors is a prerequisite for the individual to feel good, be able to perform 



16 
 

tasks and have functioning social interactions (Charmandari et al., 2005). If 
the response to stressors becomes incorrect, both in terms of magnitude and 
duration, it can, among other things, lead to metabolic, autoimmune, 
psychiatric and cardiovascular disorders or diseases linked to stress 
(Chrousos, 2009). Acute mental stress can also be a part of the occurrence of 
atherothrombotic events and perhaps even thromboembolism (von Känel, 
2015). A link between repetitive and prolonged stress and a higher risk of 
developing Alzheimer's disease has also been shown (Bisht, Sharma, & 
Tremblay, 2018; Machado et al., 2014). 
 

The hypothalamic-pituitary-adrenal axis 

The hypothalamic-pituitary-adrenal axis (HPA axis) is the bodily function that 
controls the stress hormones first of all to maintain the balance of the body's 
normal functions but also to prepare and help the body for action in an 
experienced threatening event. It works by secreting a hormone called 
corticotropin-releasing hormone (CRH) which is normally secreted in a 
diurnal rhythm with the highest level in the morning and the lowest level at 
night. This diurnal rhythm can be disturbed by, for example, changes in light, 
activity and stress (Tsigos & Chrousos, 2002). In an experienced threat that 
affects the pituitary gland which then secretes the hormone 
adrenocorticotropic hormone (ACTH). This hormone, in turn, affects the 
adrenal glands which secrete the stress hormones cortisol, adrenaline and 
norepinephrine (Rosmond & Bjorntorp, 2000; Tsigos & Chrousos, 2002). 
When the levels have risen sufficiently, the system will shut down via a 
feedback system and the levels return to normal. If the stress, perceived or real 
does not end, the system will continue to produce stress hormones, which can 
eventually lead to disease or fatigue (Guilliams & Edwards, 2010; Miller & 
O'Callaghan, 2002). Prolonged and / or increased activation of the HPA axis 
may in a longer perspective be associated with depression, osteoporosis and 
diabetes mellitus (Tsigos & Chrousos, 2002).  

Cortisol 

Cortisol is a stress hormone that is normally secreted as a response to a stressor 
and makes the body ready to face a potential threat. Normally, cortisol levels 
follow a circadian curve where the highest levels occur in the morning and 
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then fall back during the day to reach the lowest levels during the night (Nader, 
Chrousos, & Kino, 2010). A typical answer to a potential threat is to react with 
an increase in hormone levels within 20-30 minutes and then it falls back to 
normal again. Constantly high levels of cortisol has been shown to be a strong 
risk indicator for cardiovascular deaths (Vogelzangs et al., 2010). In a study 
on ambulance personnel, it was shown that those who worked shifts had both 
a higher perceived stress and a higher measured cortisol content compared to 
those who only worked during daytime (Wong, Ostry, Demers, & Davies, 
2012). In another study, morning cortisol was seen to be lowered after a work 
shift, which probably constitutes a response to the personnel having elevated 
cortisol values during the work session. This effect returned after they 
recovered one day (Nakajima et al., 2012). With high cortisol levels, it has 
been seen that the working memory deteriorates and that it was easier to 
develop a tunnel vision or inability to see alternative actions, especially if they 
get input from several different sources when they try to solve a task (LeBlanc, 
2009). 

Adrenaline and norepinephrine 

Adrenaline and norepinephrine are catecholamines and are released as a very 
quick response to an immediate threat or stressor, and they cause the 
instantaneous primitive response that all mammals have, fight or flight. Their 
immediate effects are to increase heart rate, increase blood pressure and 
increase blood flow to skeletal muscle to make the organism ready for action 
(Padgett & Glaser, 2003). A more or less chronic onset of the sympathetic 
nervous system with a constant elevation of adrenaline and norepinephrine 
secretion causes the cardiovascular system to be continuously stimulated. This 
in the long run leads to an increased risk of, for example, increased blood 
pressure, heart failure, kidney failure and stroke. It can also lead to feelings of 
anxiety that ultimately increase the risk of, for example, panic-triggered 
angina pectoris (Goldstein, 2003). In patients with heart failure, it has been 
seen that the levels of catecholamines in urine and norepinephrine in the blood 
were increased (Zhang & Anderson, 2014). Adrenaline and norepinephrine 
that are secreted in response to prolonged stress can in the long run lead to 
heart attack, stroke, heart arrhythmias, high blood pressure and diabetes 
(VanItallie, 2002).  
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Patient safety 

In addition to the risks seen for personnel, there is also a connection to patient 
safety. The personnel's working environment and well-being affect the given 
care and thereby both directly and indirectly patient safety (Wiklund Gustin 
& Bergbom, 2012). Another factor that affects patient safety was that nurses 
did not feel that they could influence their work situation enough. However, 
the most dangerous situation for a patient occur during the acute events when 
everything had to be done quickly and there was no possibility for reflection 
by the personnel (Berland, Natvig, & Gundersen, 2008). Making mistakes that 
can affect patient safety can cause both fear and stress among the personnel 
and can lead to both real and imagined negative consequences. The personnel 
continue to feel this stress and similar situations can cause flashbacks. If no 
help is given to process these events, this can lead to impaired care and later 
possible burnout, PTSD or that the person simply cannot manage to continue 
working within the profession. 
 

Health definition  

WHO's definition of health is: “is a state of complete physical, mental and 
social well-being and not merely the absence of disease or infirmity” (World 
Health Organization, 1946). The definition has not been amended since 1948. 
Against this definition, some criticism has been raised. This is due to the fact 
that it is considered in principle impossible for, for example, an elderly person 
not to have any disease or others with chronic diseases could not experience 
health. As a result, it is difficult to consider that health is a state of complete 
physical, mental and social well-being (Books, 2009). Attempts have been 
made to change or replace the WHO definition, but no one has yet succeeded. 
It is argued that it is difficult, if not impossible, to have one unique definition 
of health but that instead several different definitions are required that are 
more or less useful depending on the issue and aim (Leonardi, 2018). 
 
Health and disease are complex and multifaceted concepts and in order to 
obtain a comprehensive grasp of health care, a multidisciplinary approach is 
often required (Almeida-Filho, 2013). The biomedical approach is often 
described as reductionist, in the meaning that man consists of a number of 
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organ systems and that health and disease are in a opposed relationship (Medin 
& Alexandersson, 2000). Biomedical science and theory are based on that 
health is the absence of a, preferably, diagnosable disease that must / should 
be treated, thus it is the disease that becomes essential (Boorse, 1977). Boorse 
describes a classification of health problems in the terms "illness" and 
"disease" where illness is a clinically described / manifest state and disease is 
a condition where the patient experiences, for example, symptoms. The 
simplest model of the relationship between the two concepts is that health is 
given by negation of disease; this can be seen as an ideal model of health. 
However, there are some difficulties with this model. Health care personnel 
frequently encounter suffering persons, but where they cannot offer any help 
in terms of diagnosis or treatment (Hofmann, 2005). A different way of 
looking at it is that "disease" is something that is negative for the body as it is 
perceived by the medical profession, "illness" is something negative as it is 
perceived by the individual and "sickness" is how it is perceived by society, 
or, for example, an institution (Hofmann, 2002). Furthermore, this view is 
described as that these are negative concepts that mean negative events in the 
individual's life. In this thesis, it is primarily the medical-biological concept 
of health problems that will be used. The term health problems include all 
symptoms and diseases that is classified in the ICD-10 system. 
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Theoretical framework 

Stress theory 

One theory that can be used to see how to deal with stressful events is Karasek 
and Theorell's control-demand model (Karasek, 1990). It describes how a 
qualified support combined with high control over the work situation can 
create the conditions, even together with high demands, to counteract a work-
related stress that could be harmful to the employee. In the ambulance 
profession, there are both physical and mental demands which are completely 
natural features within this working field. High control can mean that the 
employee for instance can influence their schedule, have a flexible working 
day and to some extent be involved in the workplace design (Karasek, 1990). 
A further development of this model is where family demands are added 
together with the requirements of the work (Berkman, 2015). 
 
There are several other models beyond Karasek and Theorell for describing 
work-related stress, but they all have in common that they all are being 
criticized for being obsolete and are limited to their nature. Moreover, critics 
believe that these older theories are single-track and either look at work stress 
or work motivation and do not try to combine these components. They also do 
not take into consideration or aspects from other models of an increasingly 
changing work environment (Bakker & Demerouti, 2014). They believe that 
professional life is both demanding and changing and that different 
professions may involve such different requirements that a more coherent 
theory is needed to meet this. They argue that both stress and the individual's 
motivation must be dealt with simultaneously and that the character of the 
workplace and the content of the work are included to get a more 
comprehensive picture. 
 
The model is described as Job Demands-Resources (JD-R) model (Bakker & 
Demerouti, 2007; Demerouti & Bakker, 2011). This is a model that measures, 
understands, and makes predictions about such widely different phenomena 
as burnout, health, stress, motivation and engagement both from the 
perspective of both employees and employers (Nahrgang, Morgeson, & 
Hofmann, 2011). The model is flexible and can be applied to all different work 
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environments and it uses two different categories in combination, job demands 
and job resources (Demerouti, Bakker, Nachreiner, & Schaufeli, 2001). 
Simply put, job demands are factors that cost effort and consume energy 
resources and can cause both fatigue and, for example, psychosomatic health 
problems. Job resources can be factors that fulfill basic needs, for example the 
individual's need for autonomy and competence. This means that employees 
who provide good job resources, for example, can buffer against and 
counteract job demands and better cope with their daily job demands. Other 
important job resources have proven to be; support from the management, that 
personnel are shown appreciation, are allowed to grow and are able to 
influence their work and as a whole being in a permissive organizational 
climate (Bakker & Demerouti, 2014). By creating a supportive work 
environment, the organization will not only become a safer workplace, but 
also gain potential to increase both the motivation and the health of their 
employees (Nahrgang et al., 2011). 
 
Another theme within JD-R is job crafting. This means that the employee 
actively can influence his / her work by, for example, being able to choose 
certain work tasks, negotiate a certain work content or being given the 
opportunity to assign something that makes sense to their work (Parker & 
Ohly, 2008). Job crafting is defined as the physical and cognitive changes that 
the individual can do in connection with their work. Physical change refers to 
changing the form, scope or amount of work; while cognitive change means 
changing the way you look at the work. Although crafting job demands do not 
always lead to changes in job demands, it has been found that it leads to better 
well-being (Bakker & Demerouti, 2014). It has been seen that demands are 
associated with increased risk of burnout as well as resources with reduced 
risk. Demands that the employee viewed as an obstacle meant a reduction in 
commitment and thus an increased risk with a demand that was estimated and 
challenged seems protective against burnout (Crawford, LePine, & Rich, 
2010). 

Coping 

Coping has to do with how the individual uses their resources to gain control 
in a stressful situation. When the individual is exposed to serious and 
potentially life-endangering threats, he / she have to find psychological 
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strategies to deal with them. Psychological concepts often used in stress 
research are stimuli and the response to such stimuli. To cope with stressful 
situations, cognitive activities will have a great impact. The balance is 
maintained between these processes, the so called primary and secondary 
interpretation. In the primary interpretation it is how the situations are 
interpreted and evaluated and in the secondary it is how the individual 
perceives his / her ability to handle the stressful situation. This can describe 
why two people who have experienced the same event can react completely 
different. Both the feelings of a stressor (primary interpretation) as well as 
your own ability to handle a stressor (secondary interpretation) are important 
for the manifestation and reaction to the stress stimulus. The assessment of the 
situation and how we handle the matter means more for the occurrence of 
stress symptoms than the stressor itself (Lazarus, 1966; Lazarus & Folkman, 
1991). 
 
The model of control-demand suggests that the combination of high 
psychological demands and low decision-making may result in a higher 
workload with symptoms of stress-related illness as a result (Karasek, Baker, 
Marxer, Ahlbom, & Theorell, 1981). High demands and low control on the 
job increase the risk of sick leave (Blank & Diderichsen, 1995; Virtanen et al., 
2007). An overall conceptual strategy for dealing with this is coping. Coping 
is used in two sentences, either as a description of the person's own ability to 
solve a problem and the approach that the individual uses to solve a problem 
or how the individual tries to adapt to and overcome internal or external 
stressors. The individual usually uses several different coping strategies in 
combination. Some strategies may in some situations be very successful, 
while in others it can be devastating, for example if it leads to that the 
individual not paying attention to a threatening danger (Jonsson et al., 2003). 
 
Problem-solving coping aims to change or influence what is stressful, for 
example by not exposing yourself to similar situations again, or by being 
better prepared and increase readiness. Instead of changing the situation, the 
individual can focus on cognitive ways of trying to approach the problem and 
explain what happened and thus solve the problem. In emotional coping, the 
individual tries to restore emotional equilibrium by completely ignoring the 
fact that there is a problem or trivializing it (Lazarus & Folkman, 1991). If the 
alternatives are severely limited or if the stress is high, a more emotional 



23 
 

coping-oriented attitude is more likely to occur than when stress is lower 
(Bergh-Johannesson, Lundin, Nilsson, & Otto, 2010). 
 
Part of how we exercise control can be genetically determined, but a large part 
is what is called locus of control (Rotter, 1966). An external locus of control 
means that people do not believe that they can control themselves and do 
something about a problem without being dependent on others' help, fate or 
chance. An internal locus of control instead means that the person claims that 
he or she keeps his fate in his own hands and that his own actions are important 
and perhaps crucial for how the problem can / should be handled. The 
perception of and how a situation is thus varies among different people and 
Rotter explains these differences as learned and based on past experiences. A 
positive experience of their own actions is significant, as it acts as 
reinforcement and contributes to expectations of internal control. It is the 
subjective perception; a personal interpretation of what caused the previous 
success that entails in future actions (Dormann, Fay, Zapf, & Frese, 2006). 
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Rationale  

Although there are studies in other countries that show that there is both an 
increased risk of ambulance personnel being affected by various health 
problems related to work, an increased risk of premature death and taking an 
early retirement in an increased extent, there are up to this date no studies in 
Sweden about these facts. There is also little research on what could be the 
cause of this and whether there are any occupational-specific reasons why 
ambulance personnel appear to suffer from certain health problems to a greater 
extent than other occupational groups. 
 
In the current research there has been no focus on which diseases’ individuals 
seek help for, perhaps because the national registers that exist in Sweden do 
not really have their equivalent in other countries. The majority of previous 
studies are based on either interviews or questionnaires with the limitations 
that entails.  
 
A good working environment that promotes the personnel’s health has long 
been a long-term goal of both employer and employee organizations in 
Sweden. When it comes to ambulance personnel and their special situation, 
this is a field that has not been extensively researched before. Therefore, it is 
important to investigate what the health condition looks like for Swedish 
ambulance personnel and begin investigations into what may be the cause of 
any health problems. Hopefully, this thesis can also be used to conduct both 
union and political work regarding the working environment for Swedish 
ambulance personnel. 
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Aim 

The overall aim of the thesis is to investigate health problems in Swedish 
ambulance personnel and to study if there are any factors related to the work 
environment and the special conditions occurring in the prehospital 
environment that can be linked to the findings that appear.  
 
Specific aims of each study: 
 

I. The aim of this study is to see if the use of shoulder straps reduces 
physical work by measuring heart rate and secretion of salivary 
cortisol before, during and after effort when carrying the 
stretcher. 

II. The aim was to explore the mental stress of ambulance personnel 
during the Trier Social Stress Test, TSST and to explore whether 
gender, experience or education affected the results. 

III. The aim was to examine mental stress of ambulance personnel 
during priority-1 alarms. 

IV. The aim of this study was to investigate whether Swedish 
ambulance personnel differ in the extent of suffering from health 
problems compared to other occupational groups. 
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Methods 

In this thesis three experimental cross-sectional studies were conducted to 
evaluate how factors and elements that can be regarded as relatively 
occupational specific for prehospital care affect the ambulance personnel with 
regard to stress in the form of increased heart rate and cortisol secretion. Study 
IV was conducted as a longitudinal register study to find out if Swedish 
ambulance personnel are affected by health problems to a greater extent than 
other occupational groups. An overview of the four studies is presented in 
Table 1. 
 
Table 1. Overview of the four studies included in this thesis. 
 

 
 

Participants 

Study I, II and III included 20 ambulance personnel. The same individuals 
participated in all three studies. The total number of employees was 164 
persons, of which 35 were paramedics and 129 nurses. Of these, 99 were men 
and 65 were women. The age for men was 31-62 years (median = 42) and for 
women 27-56 years (median = 41). All 164 employees in the ambulance 
district were invited to participate in the studies. 38 reported interest in 
participating; three of these were excluded due to medication that could affect 
the value of cortisol. Of the remaining 35 persons, 20 were drawn randomly 
by an outsider. The first twenty draws were taken out for the study, after which 
the rest were drawn as reserves. Of the participants, 14 were men and 6 were 
women. The age for men was 32-53 years (median = 43) and 32-44 (median 
= 41) for women. There were no significant differences between the test group 

Study Study design Sample Data collection Data analysis
I Experimental physical test 

Quantitative
20 ambulance personnel during 
free time

Salivary cortisol 
Heart rate

Mann-Whitney U test 
Wilcoxon signed rank test

II Experimental stress test 
Quantitative

20 ambulance personnel during 
free time

Salivary cortisol 
Heart rate

Mann-Whitney U test 
Kruskal-Wallis test by ranks

III Experimental stress test 
Quantitative

20 ambulance personnel in active 
duty

Salivary cortisol 
Heart rate

Mann-Whitney U test 
Kruskal-Wallis test by ranks

IV Register study 
Quantitative

Ambulance personnel (n = 4,531) 
Health care workers (n = 4,487) 
Other professions (n = 4,534)

ICD-codes Chi-Square test 
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and the entire group of ambulance personnel regarding age, gender or 
education, Table 2. Regarding Study IV, the register study, all ambulance 
personnel in Sweden who were registered as such in 2001 and 2008 and were 
employed by public employers are included. Statistics Sweden made two 
cohorts for the years 2001 and 2008 of two populations of employees in the 
ambulance profession. The reason for the choice of 2001 was that this was the 
first year that Sveriges Kommuner och Regioner, SKR had registered 
employees as ambulance personnel. Before that, the profession was hidden in 
other terms such as firefighter or caretaker. The reason for choosing 2008 was 
that this was the first year in which the profession of ambulance nurse is 
specially reported, so from this year the group could be divided into the two 
occupational categories that exist in Sweden. The intention was to find out if 
ambulance personnel in Sweden are at increased risk of diseases and early 
death according to International statistical Classification of Diseases and 
related health problems, ICD-10  (WHO, 2015). For comparison, Statistics 
Sweden created two equal cohorts of workers in Sweden as reference groups. 
One consisted of personnel working in other healthcare professions and the 
other consists of other professions in Sweden. The total number of participants 
was 13,543. The cohort of 2001 consisted of 5,318 individuals and the cohort 
of 2008 consisted of 8,225. Both cohorts include all ambulance personnel who 
had an employment in ambulance care for the years chosen, which means that 
for ambulance personnel this is a total survey for ambulance personnel who 
had public employees. Two matched control groups are linked to these for 
comparison. These groups consist of other health care workers and other 
professions in Sweden. The total number of participants was 13,543. 
 
Table 2. Characteristics of the original and study group in study I-III. 
 

Population Total group, n (%) Study group, n (%) p-value 

Number 164 (100) 20 (12) 
 

Gender (male/female) 99/65 (60/40) 14/6 (70/30) 0.57 

Median age (male/female) 42/43 41/41 0.93 

Education (Nurse/paramedic) 129/35 (78/22) 16/4 (80/20) 0.95 
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Data collection  

Study I, II and III meant that the participants wore a heart rate watch that 
logged heart rate data every fifteen seconds and that they at the same time took 
saliva cortisol samples according to predetermined schedules during the time 
of data collection. The collection of data went on for fourteen months between 
September 2012 and October 2013. During studies I and II, at least one of the 
authors was always present and ensured that the study protocols were 
followed. Study IV was a register study where Statistics Sweden together with 
the National Board of Health and Welfare compiled the requested data.  
 

Study I, II and III  

 
Study I was a physically demanding test that meant that the participants 
carried a stretcher twice, once without shoulder straps and once with for about 
ten minutes in open terrain. It was the same stretcher, including a dummy, 
which was used at the time for employment test, weighing 112 kg in total. The 
aim of this study was to evaluate whether the use of shoulder straps reduces 
physical work in terms of measurable stress hormones. Heart rate was 
measured continuously every fifteen seconds and salivary cortisol was 
measured according to a fixed schedule, just before the start of the test and 
during the next hour.  
 
Study II was performed using a well proven theoretical stress test, TSST-Trier 
Social Stress Test.  The participants had no pre-test information other than that 
they were told the conditions ten minutes before starting the test. In short, they 
had ten minutes to prepare themselves for a fictitious employment interview 
which was directly followed by a calculation exercise in which they would 
subtract a given number from 2013. Every time they counted wrong they had 
to start all over. In order to increase the stress, the entire test was videotaped. 
This test has many similarities with working in the ambulance profession, 
where time to prepare in often short and often scant information. Then 
something else comes up that makes the conditions change rapidly and the 
task to be solved suddenly looks completely different. Often, relatives or 
bystanders will be watching, nowadays often taking photos or filming during 
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the patient care. Also in this study, heart rate was measured every fifteen 
seconds and salivary cortisol samples were taken at start and according to a 
schedule for one hour after the end of the test.  
 
Study III was carried out during real priority-1 alarms. The first five alarms 
that occurred during the study period were measured. 92 alarms were collected 
before the study was closed. No alarms were excluded or selected for the 
study. Participants in the study wore heart rate watches that logged the heart 
rate every 15 seconds during the time span when salivary cortisol was 
collected. Salivary cortisol was collected according to a schedule, one 
immediately upon alarm and one after the completed mission. Anonymized 
copies of all journals were collected to ascertain the nature of the missions. 
Priority-1 alarms were classified in seven different groups: (1) traffic 
accidents, (2) children, (3) internal medical problems, (4) neurological 
problems, (5) surgical or orthopedic problems, (6) cardiopulmonary 
resuscitation (CPR) / death and (7) others.  
 

Study IV  

Study IV was a register study. Statistics Sweden managed the data collection 
regarding background data and created a serial number to all incoming 
individuals. Data on gender, age, region of residence and level of education 
were matched so that the groups in the reference groups should be as equal as 
possible. The National Board of Health and Welfare then linked the cohorts 
to ICD-codes via the Patient Register. The ICD-codes were followed up 
annually until 2016. Thus, all information was anonymous. All data supplied 
to the researchers are linked to the serial number, so no personal data were 
included.  
 

Data analysis 

In Study I, the Mann-Whitney U test and the Wilcoxon signed rank test were 
used for statistical calculation. In Study II and III the Mann-Whitney U test 
and the Kruskal-Wallis one-way analysis of variance were used to compare 
the groups. As we dealt with comparisons of count and proportions in Study 
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IV the Chi-Square test was performed to detect statistically significant 
differences, Table 1. P-value<0.05 was considered as statistically significant 
in all four studies. 
 
 
 

  



31 
 

Ethical considerations 

Prior to Study I, II and III, all participants were informed both orally and in 
writing. Information was given about the arrangement and that participation 
was voluntary and that it could be canceled at any time without giving any 
reasons. Written consent was obtained from those who participated in all three 
studies. These studies that are medically oriented have the Helsinki 
Declaration (Association, 2014) in focus. Ethical approval for study I, II and 
III was obtained from the Regional Ethical Review Board in Gothenburg dated 
25 June 2012 with registration number: 356-12. Study IV was a large register 
study where consent was not obtained as it would been impossible both in 
view of the large number of participants involved and that we have no 
information on who the participants were. Ethical approval for Study IV was 
obtained from the Regional Ethical Review Board in Gothenburg dated 22 
February 2017 with registration number: 024-17. 
 
The basis for study I, II and III was that the participants wore a heart rate 
watch while taking saliva cortisol samples according to predetermined 
schedules during the data collection time. In Study I, this was done when they 
carried a stretcher with a dummy with a total weight of 112 kg on two different 
occasions on work-free days. Study II was a well-tried theoretical stress test. 
Study III was conducted during priority-1 alarms in working hours. There was 
no effect on the work or patient care as the cortisol samples were taken directly 
in connection with the commencement of the assignment and after completion 
of the assignment. Collected saliva samples are stored on biobank in 
accordance with the Biobank Act (SFS 2002: 297). 
 
Data collected for studies I, II and III were coded with a code key. This is kept 
separate from the material and no unauthorized persons will have access to 
either material or code keys and all data will be treated confidentially. For 
Study IV, all data from Statistics Sweden and the National Board of Health 
and Welfare are completely unidentified, so no connection with an individual 
is possible. All collected written data is kept locked up by the researchers with 
a code key, where appropriate stored separately to prevent unauthorized 
identification of participants. All data stored on computers requires a special 
login for access. 
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Study IV was a register study in which the population that was included 
consisted of all persons who were registered as ambulance personnel at SKR 
during two chosen years. To these were linked two randomly selected groups 
that were equal for reference. Since the results are presented at group level, 
there are no predictable risks at the individual level. However, the results may 
indicate that personnel working in an ambulance constitute a risk group. This 
may cause some concern, but as the results indicate a whole professional 
group, the risks to individuals should be small. 
 
For all studies it will be impossible to identify individuals in the published 
material. Personal data from studies I, II and III are stored on a data storage 
unit with a special password in accordance with the Personal Data Act (SFS 
1998: 204). All data collected will be stored for at least 10 years after 
publication in accordance with the Archives Act (SFS 1990: 782) before any 
scaling-out occurs. 
 
Although no personal benefit could be seen to the single participant, the 
increased knowledge in the future can lead to gain for the profession and 
thereby be positive for the individual. No direct risk is described with the 
equipment used except that eczema against the used heart rate chest straps can 
develop, something that happened to one participant who canceled study III 
for this reason. The person took care of the eczema by himself. What could 
have happened was that we could found someone in the investigated group 
with pathological values of either heart rate or cortisol values. To meet this, 
there was a prepared action plan where the participant would have been 
informed by the participating physician and offered contact with a cardiologist 
or endocrinologist. However, it did not happen. 
 

Gender perspective 

The basis of this thesis rests strongly on biological measurements and a 
register study where the foundation has already been laid so my gender 
perspective thus becomes a traditional binary gender classification despite the 
fact that many different genders are recognized by science today. Right here I 
do not see any direct dangers with this but in future studies where perhaps 
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other questions and methods should be applied other perspectives may be 
needed. These concepts also change over time, which in itself is a challenge 
in using the concepts (Hyde, Bigler, Joel, Tate, & van Anders, 2019).  
 

Global goals for sustainable development 

All research should, where appropriate, be based on the UN's 2030 Agenda 
for Sustainable Development (UN, 2015). Applicable goals in this thesis 
would be goal three (ensure healthy lives and promote well-being for all), goal 
five (achieve gender equality) and goal eight (promote sustained, inclusive 
and sustainable economic growth, full and productive employment and decent 
work for all). Regarding goal eight especially targets 8.5 (full employment and 
decent work with equal pay) and 8.8 (protect labor rights and promote safe 
working environments). These goals are in line with this thesis. 
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Results 

The results of the four studies are presented separately below.  

Stress during stretcher carrying 

In this study, heart rate was measured every fifteen seconds and salivary 
cortisol samples was collected five times in one hour. A stretcher with a 
dummy with a total weight of 112 kg, was carried about 400 meters for ten 
minutes, once without and once with shoulder straps. This took place on 
different days but in the same location. When shoulder straps are used to 
relieve and distribute the weight over the whole body during the physically 
strenuous work that carrying a stretcher means, a significant difference is seen 
regarding both lower heart rate and lower secretion of cortisol. The study 
examined three different phases. The effort phase that runs between the first 
and second cortisol samples, corresponds to fifteen minutes, and the recovery 
phase between the second and fifth cortisol samples which corresponds to 45 
minutes and the entire test-period from the first to the fifth cortisol sample. In 
all three phases examined a significant difference is seen in the group as a 
whole in the form of lower heart rate and lower cortisol levels when the 
shoulder straps are used. In the recovery phase, it was also seen that a return 
to a normal resting heart rate happened quicker when shoulder straps were 
used.  

Stress during Trier Social Stress test, TSST 

During this stress test, heart rate and salivary cortisol were collected according 
to schedules from previous studies. When looking at gender men and women 
in this study showed the same pattern regarding heart rate with a higher rate 
during the anticipation and test phase compared to after the test in the recovery 
phase. No significant differences in heart rate were seen when comparing men 
and women in the different phases. A questionnaire in which participants were 
allowed to state perceived stress, anxiety and emotional feelings was 
conducted during the test. These experiences were in good agreement with 
how the heart rate changed during TSST. 



35 
 

 
On the other hand, the salivary cortisol reaction showed differences in 
response patterns between women and men. In women, five out of six had 
their highest concentration during the anticipation phase before the start of 
TSST. Men on the other hand had their peak after ten to 20 minutes after 
finishing the test. During the anticipation phase the difference between 
genders was significant (Figure 1). 
 

 
Figure 1. Salivary cortisol concentrations during anticipation, arousal and 
recovery of Triers Social Stress Test (TSST). No samples were taken during 
the actual TSST. There was a significant difference between gender during the 
anticipation phase (Figure from Study II).  
 

Stress during priority-1 alarms 

During the priority-1 alarms heart rate was measured continuously every 
fifteenth second and two cortisol samples was collected, the first directly at 
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the start of the alarm and the second at the end of the alarm. The duration of 
the alarms varied between ten to 195 minutes with a median duration of 54 
minutes. During 21 alarms no patient was met, mostly because there was no 
need for the unit or another ambulance became available which was closer to 
the patient.  
 
The actual alarm was associated with an increased heart rate when comparing 
the peak for heart rate at the alarm with an average of ten minutes before. The 
variation was between +172.3 % (from 47 to 128 bpm) to – 17.7 % (from 130 
to 107 bpm) with a mean heart rate change of + 34.7 %. One person had the 
two alarms which meant a decrease in heart rate; both times it was because he 
was training at the time of the alarm. Between the first and second cortisol 
sample during the priority-1 alarm the median heart rate for women was 
significantly higher, 87 bpm compared to men that was 76 bpm. During the 
90 alarms we had information about what role they had had. They should have 
been carer during 52 missions, or alternatively they sat in the passenger seat 
in case of interrupted alarms and was driver during 38 missions. We found no 
significant difference in the total cortisol secretion between the two roles, 
working as a carer or driver.  
 
Despite the difference in length of the alarms, we could see that different types 
of alarms classified according to our own model generated an increase in 
cortisol levels by more than 10% between the first and second samples. 10% 
was chosen, in accordance with the manufacturers recommendations to be 
sure there was no measurement error or error in the analysis of the samples. 
When looking at all priority-1 alarms, no significant change in salivary 
cortisol concentration was seen between the first and second sample. On the 
other hand, when we looked at the priority-1 alarms based on our group 
classification, we saw that there were variations among these alarms, but not 
significant at the group level. These groups included traffic accidents, alarms 
involving children, cardiac and neurological patients. Not all alarms in these 
groups generated these increase of cortisol levels, but individual priority-1 
alarms showed up to 6 times higher levels after more than one hour. It was not 
the same individuals who had these increased levels in the different groups. 
There was no difference linked to age, level of education, gender or 
experience.   
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Findings according to ICD-10 in Swedish ambulance 
personnel  

Data from study IV, the register study shows that Swedish ambulance 
personnel have an increased risk of suffering from a variety of diseases and 
health problems compared to both health care workers and other professions 
according to ICD-10 main groups. This was significant concerning the 
following ICD-10 groups; Diseases of the circulatory system (I00-I99), 
ambulance personnel vs. other professionals in both cohort 2001 and 2008, 
p=0,009 and p=0,040. Concerning Diseases of the digestive system (K00-K93) 
it was significant for ambulance personnel vs. other professionals in cohort 
2001, p=0,007 and for Diseases of the musculoskeletal system and connective 
tissue (M00-M99) significance was found for ambulance personnel vs. both 
other health care workers and other professionals in both cohorts, p=0,017; 
<0,001 and p=0,031; 0,002 (Table 3A+3B). 
 
Looking in more detail at subgroup level in ICD-10 it is found that ambulance 
personnel has significantly higher risk for Hypertensive diseases (I10-I15) 
than other professions in cohort 2001, p=0,017. In Other forms of heart 
disease (I30-I52) there is a significant risk in cohort 2008 for ambulance 
personal vs. both health care workers and other professions but not in cohort 
2001. In even more detail there is a significant risk for Paroxysmal 
tachycardia, atrial fibrillation and flutter, other cardiac arrhythmias (I47-
I49) for ambulance personnel vs. both health care workers and other 
professions in both cohort 2001 and 2008. For Hernia, noninfective enteritis 
and colitis, other diseases of intestines, diseases of peritoneum (K40-K67) 
there is a significant risk for ambulance personnel vs. other professions in 
cohort 2001. In Diseases of the musculoskeletal system and connective tissue 
(M00-M99) there was a significant risk for Arthropathies (M00-M25) for 
ambulance personnel vs. other professions in cohort 2001 and ambulance 
personnel vs. both health care workers and other professions in cohort 2008. 
In more detail this was true for Gonarthrosis [arthrosis of knee] (M17) for 
ambulance personnel vs. both health care workers and other professions in 
cohort 2001 and ambulance personnel vs. other professions in cohort 2008. 
For Dorsopathies (M40-M54) it was significant for ambulance personnel vs. 
both health care workers and other professions in cohort 2001 and ambulance 
personnel vs. other professions in cohort 2008. Concerning Other 
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intervertebral disc disorders (M51) it was significant for ambulance personnel 
vs. both health care workers and other professions in both cohort 2001 and 
2008. Concerning Soft tissue disorders (M60-M79) it was significant for 
ambulance personnel vs. other professions in cohort 2008 (Table 4).  
 
A lower risk for health problems are seen in Endocrine, nutritional and 
metabolic diseases (E00-E90), as well as Mental and behavioral disorders 
(F00-F99), when comparing ambulance personnel and health care workers in 
both cohort 2001 and 2008. For cohort 2001 also Congenital malformations 
and deformations and chromosomal abnormalities (Q00-Q99), Symptoms, 
signs and abnormal clinical and laboratory findings, not elsewhere classified 
(R00-R99), and Injury, poisoning and certain other consequences of external 
causes (S00-T98) show a significant difference between ambulance personnel 
and health care workers. Not in any ICD-10 main group there was a significant 
difference where ambulance personnel had a lower risk compared to other 
professions (Table 3A+3B).  
 
In this material, no increased risk of premature death was found for ambulance 
personnel compared with both comparison groups in either cohort 2001 or 
2008 (data not yet published). 
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Table 3A. Swedish ambulance personnel compared to healthcare workers and 
other professions in cohort 2001 according to ICD-10 main groups. 
 

 
 
Note. Statistical significance was considered to exist if p-value <0.05, Chi-
square test. 1p-value when ambulance personnel were compared with health 
care workers. 2p-value when ambulance personnel were compared with other 
professions. 3p-value when ambulance personnel had lower risk compared 
with one or both control groups. 4p-value when ambulance personnel had 
higher risk compared with one or both control groups. 
 
 
 
 
 
 
 
 
 

Main groups according to ICD-10

p-value1; p-value2

Ambulance 
personnel 
n=1778, %

Health care 
workers 
n=1763, %

Other 
professions 
n=1777, %

Certain infectious and parasitic diseases (A00-B99) 0.192; 0.296 7.5% 8.7% 6.6%
Neoplasms (C00-D48) 0.747; 0.447 7.8% 8.1% 7.1%

Diseases of the blood and blood-forming organs and certain 
disorders involving the immune mechanism (D50-D89) 0.314; 0.511 2.2% 2.8% 2.6%
Endocrine, nutritional and metabolic diseases (E00-E90) 0.0023; 0.497 8.2% 11.2% 7.6%
Mental and behavioural disorders (F00-F99) <0.0013; 0.616 5.9% 9.2% 5.5%
Diseases of the nervous system (G00-G99) 0.701; 0.390 4.2% 4.5% 3.7%
Diseases of the eye and adnexa (H00-H59) 0.057; 0.250 0.4% 0.9% 0.7%
Diseases of the ear and mastoid process (H60-H95) 0.581; 0.763 0.3% 0.5% 0.3%
Diseases of the circulatory system (I00-I99) 0.768; 0.0094 20.6% 21.0% 17.2%
Diseases of the respiratory system (J00-J99) 0.760; 0.447 7.8% 7.5% 7.1%
Diseases of the digestive system (K00-K93) 0.204; 0.0074 13.3% 11.9% 10.4%
Diseases of the skin and subcutaneous tissue (L00-L99) 0.076; 0.732 1.0% 1.7% 0.9%
Diseases of the musculoskeletal system and connective 
tissue (M00-M99) 0.0174; <0.0014 13.9% 11.2% 9.4%
Diseases of the genitourinary system (N00-N99) 0.668; 0.760 4.0% 4.3% 3.8%
Congenital malformations, deformations and chromosomal 
abnormalities (Q00-Q99) <0.0013; 0.205 0.2% 1.1% 0.4%
Symptoms, signs and abnormal clinical and laboratory 
findings, not elsewhere classified (R00-R99) <0.0013; 0.111 8.8% 12.1% 7.4%
Injury, poisoning and certain other consequences of external 
causes (S00-T98) <0.0093; 0.793 6.0% 8.2% 5.4%
Factors influencing health status and contact with health 
services (Z00-Z99) 0.164; 0.793 11.1% 12.6% 10.8%

Cohort 2001
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Table 3B. Swedish ambulance personnel compared to healthcare workers and 
other professions in cohort 2008 according to ICD-10 main groups. 
 

 
 
Note. Statistical significance was considered to exist if p-value <0.05, Chi-
square test. 1p-value when ambulance personnel were compared with health 
care workers. 2p-value when ambulance personnel were compared with other 
professions. 3p-value when ambulance personnel had lower risk compared 
with one or both control groups. 4p-value when ambulance personnel had 
higher risk compared with one or both control groups. 
 
 
 
 
 
 
 
 

Main groups according to ICD-10

p-value1; p-value2

Ambulance 
personnel 
n=2753, %

Health care 
workers 
n=2725, %

Other 
professions 
n=2747, %

Certain infectious and parasitic diseases (A00-B99) 0.373; 0.411 4.8% 4.3% 4.3%
Neoplasms (C00-D48) 0.916; 0.221 4.8% 4.7% 4.1%

Diseases of the blood and blood-forming organs and certain 
disorders involving the immune mechanism (D50-D89) 0.231; 0.476 1.4% 1.0% 1.2%
Endocrine, nutritional and metabolic diseases (E00-E90) 0.0193; 0.540 4.2% 5.5% 4.5%
Mental and behavioural disorders (F00-F99) 0.0033; 0.261 3.5% 5.2% 3.0%
Diseases of the nervous system (G00-G99) 0.754; 0.071 2.6% 2.8% 1.9%
Diseases of the eye and adnexa (H00-H59) 0.767; 0.223 0.2% 0.3% 0.4%
Diseases of the ear and mastoid process (H60-H95) 0.727; 0.998 0.1% 0.2% 0.1%
Diseases of the circulatory system (I00-I99) 0.397; 0.0404 11.7% 10.9% 9.9%
Diseases of the respiratory system (J00-J99) 0.165; 0.987 3.6% 4.4% 3.6%
Diseases of the digestive system (K00-K93) 0.380; 0.108 7.2% 7.8% 6.1%
Diseases of the skin and subcutaneous tissue (L00-L99) 0.211; 0.700 0.5% 0.7% 0.5%
Diseases of the musculoskeletal system and connective 
tissue (M00-M99) 0.0314; 0.0024 7.8% 6.3% 5.7%
Diseases of the genitourinary system (N00-N99) 0.222; 0.762 1.7% 2.2% 1.6%
Congenital malformations, deformations and chromosomal 
abnormalities (Q00-Q99) 0.310; 0.477 0.1% 0.2% 0.2%
Symptoms, signs and abnormal clinical and laboratory 
findings, not elsewhere classified (R00-R99) 0.375; 0.056 4.8% 5.4% 3.4%
Injury, poisoning and certain other consequences of external 
causes (S00-T98) 0.616; 0.619 3.6% 3.9% 3.4%
Factors influencing health status and contact with health 
services (Z00-Z99) 0.707; 0.261 6.5% 6.5% 5.5%

Cohort 2008
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Table 4. ICD-10 subgroups where Swedish ambulance personnel have a 
higher risk compared to one or both control groups. 
 

 
 
Note. Statistical significance was considered to exist if p-value <0.05, Chi-
square test. 1p-value when ambulance personnel were compared with health 
care workers. 2p-value when ambulance personnel were compared with other 
professions. 3p-value when ambulance personnel had higher risk compared 
with one or both control groups.  
 
 
 

  

Subgroups according to ICD-10

p-value1; p-value2

Ambulance 
personnel 
n=1778 (%)

Health care 
workers 
n=1763 (%)

Other 
professions 
n=1777 (%)

Hypertensive diseases (I10-I15) 0.253; 0.0173 12.5% 13.8% 10.0%
Other forms of heart disease (I30-I52) 0.087; 0.055 7.7% 6.5% 6.1%
Paroxysmal tachycardia, atrial fibrillation and flutter, other 
cardiac arrhythmias (I47-I49) 0.0123; 0.0053 6.1% 4.3% 4.1%
Hernia, noninfective enteritis and colitis, other diseases of 
intestines, diseases of peritoneum (K40-K67) 0.287; 0.0103 6.5% 5.6% 4.5%
Arthropathies (M00-M25) 0.258; 0.0163 7.3% 6.4% 5.3%
Gonarthrosis [arthrosis of knee] (M17) 0.0343; 0.0013 3.0% 1.9% 1.4%
Dorsopathies (M40-M54) 0.0033; <0.0013 5.6% 3.5% 2.8%
Other intervertebral disc disorders (M51) <0.0013; <0.0013 2.2% 0.7% 0.6%
Soft tissue disorders (M60-M79) 0.858; 0.307 2.5% 2.4% 2.0%

Subgroups according to ICD-10

p-value1; p-value2

Ambulance 
personnel 
n=2753 (%)

Health care 
workers 
n=2725 (%)

Other 
professions 
n=2747 (%)

Hypertensive diseases (I10-I15) 1.000; 0.203 7.1% 7.1% 6.3%
Other forms of heart disease (I30-I52) 0.0013; 0.0013 4.1% 2.5% 2.5%
Paroxysmal tachycardia, atrial fibrillation and flutter, other 
cardiac arrhythmias (I47-I49) <0.0013; <0.0013 3.3% 1.7% 1.6%
Hernia, noninfective enteritis and colitis, other diseases of 
intestines, diseases of peritoneum (K40-K67) 0.758; 0.501 3.4% 3.2% 3.1%
Arthropathies (M00-M25) 0.0073; 0.0193 4.5% 3.1% 3.3%
Gonarthrosis [arthrosis of knee] (M17) 0.246; 0.0013 1.5% 1.1% 0.5%
Dorsopathies (M40-M54) 0.244; 0.0183 2.7% 2.2% 1.7%
Other intervertebral disc disorders (M51) 0.0373; 0.0133 1.1% 0.6% 0.5%
Soft tissue disorders (M60-M79) 0.644; 0.0173 1.2% 1.1% 0.6%

Cohort 2001

Cohort 2008
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Discussion 

The overall aim of the thesis has been to investigate health problems in 
Swedish ambulance personnel and to study if there were any factors related to 
the work environment and the special conditions occurring in the prehospital 
environment that could be linked to the findings that appeared. The overall 
aim has been fulfilled since it has been demonstrated via the register study that 
ambulance personnel in Sweden to some extent suffer from certain health 
problems to a greater extent compared to the control groups. Far from being a 
complete survey of the ambulance service's work environment and possible 
stressors, some factors that generate stress in the profession have also been 
demonstrated. 

General discussion of the studies included 

To achieve the aim, to find out if there are situations/stressors/factors in 
connection with this profession that was stressful to the ambulance personnel, 
three different studies were conducted, a physically strenuous exercise when 
they carried a stretcher with a dummy (Study I), a theoretical stress test with 
connection to the occupation (Study II) and a study where mental strain during 
priority-1 alarm was measured (Study III). There are at least three distinct 
approaches to measuring stress, self-reported, external observation or via 
biomarkers (Kivimäki & Steptoe, 2018). During study I, II and III, heart rate 
was measured continuously and salivary cortisol samples were taken 
according to predetermined schedules. In combination with these, a register 
study was conducted in which the occurrence of health problems among 
ambulance personnel seen from ICD-10 codes was sought (Study IV). This 
was linked to two other cohorts (other health care workers and other 
professions) to see if differences between the cohorts could be detected.  

Health problems linked to work-related stress in the 
ambulance profession 

What may be primarily linked to the ambulance profession, both among those 
who work within this but also among the public is the alarms or calls. That is 
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the core of this profession and what is clearly visible to society. Many 
outsiders often claim that it must be terrible to be exposed to “all that blood 
and accidents”, something that is usually denied and a little strenuously 
answered with “you get used to it”. In study III, however, we could see that 
getting priority-1 alarms is not something the ambulance personnel get used 
to. In terms of heart rate, it rises rapidly in all personnel associated with the 
alarm itself, which corresponds with a previous study. Here it was shown that 
the heart rate more than doubled when the participant received a new priority-
1 alarm. It should be pointed out that the ambulance personnel was behind the 
steering wheel on the way home from the hospital so there was no physical 
effort  (Karlsson, Niemelä, & Jonsson, 2011). In all three studies, it has also 
been shown that work experience does not cause the body to react differently. 
The stressor, whether it is a priority-1 alarm or carrying a stretcher, has 
approximately the same stress effect seen as an increased heart rate or cortisol 
level whether the person has worked for one or twenty-five years. Heart rate 
is mainly controlled by adrenaline, which is a stress hormone. Stress that is 
triggered repeatedly without there actually being a danger to the body means 
there is a health risk. It means that over time there is an increased amount of 
circulating adrenaline without a real need for this. Intermittent increase in the 
amount of adrenaline is a risk factor for high blood pressure (Brown & 
Macquin, 1981; Zhang & Anderson, 2014). In addition to increasing heart 
rate, blood flow increases and blood pressure rises. All this is positive if there 
is a need, for example, to escape danger. It is also known that stress can cause 
high blood pressure in the longer term (Brown & Macquin, 1981; Puzserova 
& Bernatova, 2016), a health problem that emerged in Study IV. That this 
affects ambulance personnel has been shown in other studies (Kales, 
Tsismenakis, Zhang, & Soteriades, 2009; Rębak et al., 2018). The fact that 
this was not evident in all cohorts in study IV may be due to the absence of 
data from the primary care level where high blood pressure patients are usually 
treated in Sweden. 
 
As mentioned above, repetitive stress onsets can have negative consequences 
for the individual in the longer run. What then allows the individual to handle 
these situations in connection with, for example, repeated alarms? Emotional 
demands are common in healthcare (Bakker & Demerouti, 2007). According 
to the JD-R model, engaged personnel strive to complete their work in the best 
possible way. Through this they can create an work-environment that in itself 
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generates positive feedback, rewards and a more positive work climate that 
reduces stress (Bakker & Demerouti, 2014). It has been found that lack of 
support, appreciation and confirmation from the management are strong 
stressors (Arial et al., 2011) so a management that can create an open and 
trust-creating work climate could, according to the JD-R model, be able to 
work positively on an otherwise stressful work environment. Another 
important aspect of the JD-R model is job crafting and that the employee 
should, as far as possible, be given the opportunity to create as good conditions 
as possible for their work (Parker & Ohly, 2008). The conditions for the actual 
emergency work during alarms are often not easy to change. But with a 
permissive management, the personnel could become more involved in, for 
example, how the ambulances are designed and what equipment should to be 
purchased and used. Even if it does not lead to reduced or changed job 
demands in principle, it has been shown that active participation that is 
experienced positively leads to better well-being (Bakker & Demerouti, 
2014). It has also been reported that working in the same team and not 
constantly changing work partners leads to a perceived lower stress (Oliveira 
et al., 2019).  
 
High demands on the work do not automatically mean something negative for 
the employee. On the contrary they can often be both stimulating and 
developing according to the JD-R model. It is when the demands cannot be 
affected by the individual that a negative stress can arise (Bakker, 2011; 
Bakker & Demerouti, 2014). However, working within ambulance care means 
that every day presents a challenge. The personnel never know which patients 
or types of assignments are waiting, how stressful it will be for you as an 
individual or how it will affect you. Ambulance care often means working in 
unknown environments that are not adapted to the work that has to be 
performed. A big advantage compared to other health care professionals is 
that ambulance personnel are for the most part, only responsible for one 
patient at a time that they follow and take care of on the way in to hospital. 
On the other hand, they have full patient responsibility and have to make 
decisions that will affect the outcome for the patient even though they can 
contact doctors in hospitals who, in many cases are far away from where the 
care begins. Study IV shows that ambulance personnel have an increased risk 
of atrial fibrillation which  is worrying as it is a health problem that is linked 
to work-related stress (Fransson, Nordin, Magnusson Hanson, & Westerlund, 
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2018; Fransson et al., 2015; Graff et al., 2017). Perhaps working in the 
ambulance service is not as free as it seems and that the personnel cannot 
influence their work environment to the extent that would be needed to 
counteract the harmful work-related stress. Study III show that each 
emergency alarm involves the stress hormone adrenaline with a subsequent 
increase in heart rate and likely increase of blood pressure, although this was 
not measured in the study but this effect has been described (Brown & 
Macquin, 1981; Karanam & Reddy, 2017). Study II also showed that an 
imagined mission brought about stress in terms of an elevated cortisol curve 
after the mission was performed. It is important to note that all participants in 
this study went down to baseline within normal time periods. A higher stress 
experienced by most women before the test indicates that they have an 
expected and experienced stress just by knowing that something will happen. 
A study found that women had lower sleep quality during on-call time 
compared to sleep when they were not on call (Jay, Paterson, Aisbett, & 
Ferguson, 2018). This study only involved women, so if the results also apply 
to men is not clear. But could it be a sign of what was seen in study II, that 
women have an expectation stress? Whether this is more harmful than getting 
the reaction after stressors have actually occurred is hard to say. Likewise, 
there is no information on how long before the increased stress level for 
women occurred. Then there is the risk that it is the study design that has given 
this result, there is no measurement during working hours that confirms this 
result. 
 
But why do the personnel remain in a profession that is anecdotally associated 
with a lot of work-related stress that in the long run can lead to health problems 
and injuries? Could it be that the vast majority of the personnel feel at home 
with both the challenges and demands that the profession actually sets on the 
personal level? One way to deal with these situations is through coping, 
consciously or unconsciously. The approach to the problem could be both 
problem-solving coping, by affecting what is perceived as stressful and trying 
to be better prepared or by emotional coping and perhaps completely ignoring 
that there is a problem or trivializing it (Lazarus & Folkman, 1991). However, 
as seen in Study IV, ambulance personnel run a higher risk of suffering from 
atrial fibrillation and hypertension. Prolonged stress has been suggested as 
partial explanation for both of these conditions (VanItallie, 2002). Coping is 
about enabling the individual to take control of a stressful situation and 
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through this control reduce the experience of stress. But is that all the truth? 
The perceived stress may decrease as a result of coping (Tattersall, Bennett, 
& Pugh, 1999). But handling the stress can be performed in a way that is 
destructive to the individual, such as using drugs or alcohol, as a way of self-
medication (Boland, Mink, Kamrud, Jeruzal, & Stevens, 2019; Happell et al., 
2013). This can instead lead to increased work-related stress (Emilia & Noor 
Hassim, 2007; Happell et al., 2013). Alcohol use as a method to cope was one 
finding in a study among Norwegian ambulance personnel and police, 
especially among men (Sterud et al., 2007). Using coping could be one reason 
why the ambulance personnel stay in the profession; but it does not seem to 
affect the stress experienced by the body through the HPA-axis. The likely 
reason is that this reaction has evolved through evolution over a long period 
of time. This gives mammals a better chance of survival by quickly becoming 
aware and preparing for acute dangers and fight or flight. Unfortunately, this 
system is not so finely calibrated that it makes a difference to other perceived 
dangers, one stressor is as dangerous to the organism as another (Nesse, 
Bhatnagar, & Ellis, 2016; Tsigos & Chrousos, 2002). The physical repetitive 
work-related stress in the ambulance profession is likely to underlie, maybe 
not all but some of the health problems found in Study IV. With small 
variations, the same answers to stress are seen in the participants regardless of 
how long they have worked in the profession. The body reacts in the same 
way regardless of whether you have one year or twenty-five years of 
experience in the ambulance profession. Nor does education or gender seem 
to affect the stress response that has been found. It seems that the evolutionary 
system overrules, for example, experience. Experience most certainly means 
that the perceived stress is reduced and that a well-known work procedure is 
solved more easily. 
 
Although ambulance work in accordance with the JD-R model is stimulating 
in many cases and leads to a personal growth in both learning and 
development (Bakker & Demerouti, 2014), this does not appear to protect 
against or remove the work-related stress. Study III showed that certain types 
of alarms caused stress seen as increased levels of cortisol regardless of 
previous education or experience. Coping and/or experience do not appear to 
protect against work-related stress. These include, for example, traffic 
accidents, strokes and heart attacks, all of which are types of alarms that the 
personnel are well prepared for both in terms of education and different 
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protocols to be followed. Could it be that the protocols themselves prevent a 
reduction in stress as they are strict and must be followed meticulously in 
addition to imposing a time pressure that everything should be done before 
arrival at the hospital? Part of the JD-R model is that in order to reduce job 
requirements, the employee should, among other things, be able to change 
working conditions in order to work healthier and in a more motivated way 
(Tims, Bakker, & Derks, 2012). However, this is not possible for these 
particular types of alarms where everything, in the patient's best interests and 
in according to the best current science, should be done according to these 
different protocols. These protocols provide guidance in how the personnel 
should work for these patient groups. On the other hand, it puts pressure on 
the personnel that everything must be ready and done before arrival at the 
hospital and may not be the best from the personnel’s perspective.  

Physical problems linked to work-related stress in the 
ambulance profession 

Study IV confirms foreign studies that have concluded that ambulance 
personnel suffer from back, neck and joint problems (Okada et al., 2005; 
Reichard & Jackson, 2010; Roberts, Sim, Black, & Smith, 2015; Sterud et al., 
2006). Regarding intervertebral disc disorders, the probable cause would be 
poor work postures and unfavorable work environment combined with the fact 
that the work often is urgent that are the reason why the ambulance personnel 
are affected to such a high degree. In the group dorsopathies diagnoses such 
as back pain and neck pain are included. These are symptoms that may be 
signs of overload or twisting in connection with, for example, lifting or 
moving the patient or equipment. But it can also be a sign of work-related 
stress that shows itself as pain in, for example, neck and back (Kim, Kim, 
Ryoo, & Yoo, 2013; Palliser, Firth, Feyer, & Paulin, 2005). As mentioned 
above, a destructive coping strategy may be using alcohol. Although not 
studied in this thesis, it has emerged in another study that pain is associated 
with use of alcohol among firefighters (Rogers, Zegel, Tran, Zvolensky, & 
Vujanovic, 2020). Study I showed that both heart rate and cortisol increased 
with physical effort, which means that the stress hormones are activated also 
during physical exertion. That heart rate increased and with that adrenaline 
content is not surprising, it is a completely natural result of an effort. Although 



48 
 

carrying a stretcher is not a threatening situation, it has been established that 
high-intensity exercise causes cortisol levels to rise (Hill et al., 2008). So what 
can be done about that? A term within JD-R, called job crafting, means that if 
good working conditions exists or employees can influence his or her working 
environment results in higher motivation and reduced stress. This could mean 
that they change the design of their jobs by choosing tasks, negotiating the 
content and even deny certain tasks and thereby try to make sense in their task 
(Parker & Ohly, 2008). This is something that is difficult to do in ambulance 
service where you cannot choose the mission and the assigned mission most 
often is to take the patient from point A to point B. If this means that as in 
Study I, transport by means of the stretcher there are usually no other 
alternatives. The stress that was seen in the form of cortisol increase may be a 
combination of what arises through physical exertion but also, an 
unconscious, manifestation of individuals being locked into a well-known but 
rigid working form which they knew meant a great deal of effort. The fact that 
the stress decreased when the shoulder straps were used may depend on that 
they knew it would be perceived as easier as well as a real reduction in 
workload. 
 
Although a number of studies, both in Sweden and other countries, showed 
that ambulance personnel suffer from both mental illness and PTSD (Bennett 
et al., 2004; Gallagher & McGilloway, 2008; Jonsson et al., 2003; Mishra et 
al., 2010; Petrie et al., 2018), this did not appear in study IV. On the contrary, 
there was a reduced risk of psychiatric illnesses compared with health care 
workers in both cohorts. Why is difficult to say, but a possible explanation 
here could also be that we did not have access to data from the primary care 
register. If hospitalization is not required, these patient groups are managed 
mainly by the primary care. Therefore, there may be large groups missing 
from our registers based on county health care. It may also be the case that 
ambulance personnel do not seek help from professions within the county 
health care. A study has shown that ambulance personnel continue to work 
despite unprocessed symptoms of both PTSD and other signs of mental illness 
(Regehr et al., 2002). 
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Work environment; legislation and prevention 

The Work Environment Act (Arbetsmiljölagen, AML) states what applies to 
the work environment and where the responsibility lies (Riksdagen, 2019). It 
states that the employee should be given the opportunity to participate in the 
design of his own work situation and in changes and development relating to 
his own work. Where possible, opportunities for personal and professional 
development as well as self-determination and professional responsibility 
shall be provided which is in line with the JD-R model. The employer is 
responsible for the work environment. The law states, among other things, that 
the responsibility means that he must take all measures necessary to prevent 
the employee from being exposed to health problems or accidents. This means 
that, if possible, all things that could lead to health problems or accidents 
should be changed or replaced so that the risk is eliminated. The employee 
also has responsibilities to live up to. The law states that employers and 
employees must work together to create a good work environment and that 
employees should follow given regulations and use the protective devices 
needed to ensure the working environment. 
 
The law also states that the employer must be responsible for providing 
occupational health care. Occupational health care shall work to prevent and 
eliminate health risks at work and be an independent expert resource in the 
areas of work environment and rehabilitation (Riksdagen, 2019). But is it 
possible to influence the work environment and work with prevention in the 
ambulance service? When it comes to working in the patient’s homes or 
outdoors, it is often difficult to do much about the work environment. On the 
other hand, if the personnel get to participate in how both ambulances are built 
and designed and what equipment should look like and where it best can be 
placed in the ambulances, much could be gained. Furthermore, engaging 
personnel in such a way would follow the intentions of the JD-R model and 
thereby act as a tool to counteract work-related stress. This would be a way 
for the management to provide the employees with more job resources that 
would in a positive way outweigh the job demands that the profession places 
on the practitioners (Bakker & Demerouti, 2014).  
 
A way to work preventive is seen in Study I where the levels of stress 
hormones decreased by using shoulder straps. Better utilization of the tools 



50 
 

available and training in, for example, lifting and moving techniques would 
probably lower the levels of stress hormones associated with effort even more. 
Exercise is a way to strengthen joints and increase muscle strength which also 
acts to prevent injuries. It is also a way to reduce stress and improve quality 
of life and depressive symptoms (Ida et al., 2013). Physical activity and 
exercise have also proven positive for the employee in terms of less 
experienced stress and higher energy levels (Hansen, Blangsted, Hansen, 
Søgaard, & Sjøgaard, 2010). Exercise itself has also been shown to be a way 
to reduce stress in the form of an decrease in stress hormones (Rimmele et al., 
2009; Tonello et al., 2014). But on the other hand, a review of studies showed 
that there was no certain correlation between physical fitness and work-related 
injury in emergency responders, e.g. police, firefighters, paramedics and EMT 
(Lentz, Randall, Gross, Senthilselvan, & Voaklander, 2019). An interesting 
project has started in Australia where a unit consisting of researchers, 
emergency service end-users and representatives of paramedics has been 
formed. Its aim is to better understand and minimize the negative health 
impacts in the field of ambulance care. This team will build evidence-based 
strategies to try and improve the health of ambulance personnel in, for 
example, musculoskeletal, physiological, metabolic, nutritional, mental and 
sleep health (Meadley et al., 2020).  
 

Methodological aspects  

All four studies are quantitative. It is important to consider not only the results 
of the studies but also the rigour of the research, i.e., the extent to which the 
researchers worked to enhance the quality of the studies (Heale & Twycross, 
2015). To achieve this in quantitative research, the concepts validity and 
reliability are used. 

Validity 

Validity means evaluating whether what has been studied and the way it has 
been done really answers the research question (Heale & Twycross, 2015). 
This is divided into different parts, often in internal validity and external 
validity (Kazdin, 2016; Polit & Beck, 2008).  
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Internal validity may, for example, refer to how a study is designed and to the 
degree that the results are free from factors that cannot be controlled, that is, 
do the method measure what it is intended to measure (Polit & Beck, 2008). 
In Study I, II and III, the method used is basically heart rate and cortisol levels 
measured via heart rate monitors and salivary cortisol, both proven methods. 
Heart rate was measured using special heart rate watches and saliva was via 
special tubes. Sampling of cortisol via saliva is also an accepted measure of 
cortisol levels with high safety and the analytical methods used are well 
established (Hellhammer, Wüst, & Kudielka, 2009). Instruments and study 
plans of studies I and III were jointly designed by the authors with inspiration 
from previous stress studies. Study II included a well-established stress test, 
TSST, previously used in many different contexts (Kirschbaum, Pirke, & 
Hellhammer, 1993).  
 
The participants were representative of the entire group of employees in terms 
of gender, age and education, Table 2. There were also few drop-outs when 
the studies started; all but one participant completed all three studies. One 
possible source of incorrect values, mainly regarding cortisol, is that it is 
difficult to know if the participants followed the prescriptions given before the 
tests. All participants were carefully informed that they should not smoke, use 
Swedish snuff, brush their teeth, and drink coffee or tea in the morning before 
the tests. With regard to study III, it can probably be assumed that the 
participants did not follow those rules as a considerable number of hours could 
pass until a priority-1 alarm that was included in the study occurred. The only 
thing, which is certain, is that no smoking occurred as all participants were 
non-smokers. As previously mentioned, both interviews and observations as 
a method could have been used to get an idea of work-related stress. But since 
the purpose was to measure the actual physically identifiable stress levels, 
such methods would have provided answers that were not relevant to the aims. 
Given the research questions and aims, the techniques and methods used are 
carefully chosen and worked well. The disadvantage is that they provide 
answers only to the purely biological reaction. To get a description of the 
experience of stress, if there was any perceived stress, something else is 
required, for example an interview method. Study IV, which was a register 
study, meant that the ICD-codes for everyone included in the study was 
followed up annually and there were no drop-outs. The input data that was 
available may be considered safe and valid. The registers used are national 
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and includes all ICD-codes made at the level of the regional healthcare in 
Sweden. A source of uncertainty here is that not all diagnostic registers are 
included, as we did not have access to data from the primary health care. The 
reason for this was that there were so many different systems that were not 
interoperable and were stored in different places since many private health 
care centres have their own computer systems. This is a shortcoming that must 
be addressed in future follow-up studies. 
 
External validity means whether the results can be transferred to other groups, 
i.e. how generalizable the research is (Kazdin, 2016; Polit & Beck, 2008). In 
the case of study I-III, the groups are small and especially the number of 
women is small, which means a limitation in the generalizability of the results 
for all ambulance personnel in Sweden. In study I-III, the same 20 ambulance 
personnel participated in all studies. This was because the invitation to all 
three studies went out at the same time and the data collection in the three 
studies took place in parallel over time. The fact that there were just 20 
participants in each study was due to the project funds not allowing more 
cortisol samples to be analyzed. There is a risk that those who participated 
were persons who were more motivated and interested and also that they may 
have felt that they had the physical conditions to, for example, carrying 
stretchers, and were more stress resistant and thereby may not be fully 
representative of the entire personnel group. Even if the participants were not 
selected, there is a risk that on these grounds they pose a threat to the validity, 
especially since the others in the personnel group have not been examined and 
compared with the participants apart from gender, age, education and 
experience (Larzelere, Kuhn, & Johnson, 2004).  
 
Although the investigated group is comparable to the larger overall working 
group, some uncertainty remains. Questions may be asked, for example, if the 
results would have been the same in a big city, if the level of education has 
been distributed differently and so on. Study I and II were conducted in 
environments that were adapted to provide the same conditions for all 
participants. Although everyone who participated is used to working in widely 
different environments, there is a risk that this more artificial environment 
may have affected the results. In the case of Study IV, it is a study that 
included everyone with employment in ambulance care with public employers 
for two given years in which ICD-codes was followed up annually. Those who 



53 
 

are missing in the study are those who worked in private companies, which 
may mean that the result may have looked different if these had also been 
included. The reason why these personnel is not included is that the 
companies, when contacted either said no or did not answer at all despite a 
reminder. The number of ambulance personnel that this may be is uncertain 
as no information has been undisclosed, but it is probably a few hundred. The 
results are, nevertheless considered to be generalizable even to those who are 
employed later and in other organizations. This is due to the fact that working 
conditions and tasks are approximately the same regardless of the form of 
employment and there are also the same requirements for competence. The 
results should also be generalizable at least in those parts of the world that 
have similar emergency health care organizations like Sweden, e.g. Finland, 
the Netherlands and Belgium (Sjölin, Lindström, Hult, Ringsted, & Kurland, 
2015). 
 

Reliability  

Reliability is about consistency of a measure. Study I-III is based solely on 
measurement of heart rate and salivary cortisol. However, heart rate measured 
via the watches used is a secure way to measure heart rate. According to the 
manufacturer (Polar Electro, Bromma, Sweden), the safety is +/- 1% in the 
measurement. A high accuracy of different heart rate watches, including the 
one used in these three studies, was measured while walking and running 
(Stahl, An, Dinkel, Noble, & Lee, 2016). Salivary cortisol is a proven and both 
simple and safe way to measure cortisol. It is also an accepted measure of 
cortisol levels with high safety and the analytical methods used are well 
established. Salivary cortisol correlates well with cortisol measured via blood 
(Hellhammer et al., 2009).  It is not likely or even possible to get exactly the 
same result even if the same instrument is used both at different times and in 
different studies (Heale & Twycross, 2015). However, if an instrument is 
meticulously followed, the results should be consistent. In Study I and II, there 
were protocols that were followed in detail on each test occasion and at least 
one of the authors participated on each test to ensure that the protocols were 
followed and that the tests were performed in the same way every time. The 
time of day was approximately the same for all participants to ensure that the 
timing of the circadian rhythm would be equal for the participants. Also, for 
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Study III there were protocols but since these tests were carried out during 
emergency alarms in the daily work, none of the authors were present when 
they were performed. Before the test series began in Study III, each participant 
was given a personal review of how they would proceed with both the heart 
rate watch and the saliva test. They also received a review of the applicable 
protocols and the importance of keeping the saliva samples refrigerated in the 
ambulance's refrigerator until they were handed in to the laboratory. As far as 
we know, the protocols and instructions were followed in detail. Study III was 
performed in the normal work environment, i.e. in the ambulance and in the 
different environments in which the patients were when the need for 
prehospital care arose. As no diaries or notes about external circumstances 
were kept apart from patient records, there is an uncertainty about what may 
have caused stress. Has something out of the ordinary happened in, for 
example, the traffic that disturbed? This is in itself an example of normal 
circumstances in the profession but can be a parameter that is not in itself 
linked to the type of assignment. The surveys in study I, II only have been 
performed once and in study III on five occasions and are cross-sectional 
studies and not longitudinal studies. The value in choosing to examine 
biomarkers is that they give results that are difficult to influence yourself. A 
longitudinal approach is difficult, if not impossible, to implement with the 
design chosen. This would mean that other methods of measuring biomarkers 
could be used. An alternative could be to measure cortisol levels via hair. It is 
an equally safe method, but it will show only an average of the cortisol levels 
in a month (Karlén, Ludvigsson, Frostell, Theodorsson, & Faresjö, 2011), 
which means an uncertainty about what is measured. Are the factors related 
to work or leisure time, or is it the home situation that gives the effect? Study 
IV includes all ambulance personnel who were employed by public 
employers. To increase the reliability the two control groups were matched 
with the ambulance group in terms of age, gender, level of education, income 
and county of residence.  
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Conclusions  

This thesis has shown that Swedish ambulance personnel have a higher 
incidence of certain health problems and diseases according to ICD-codes. 
These include paroxysmal tachycardia, atrial fibrillation and flutter, other 
cardiac arrhythmias, high blood pressure, arthropathies, gonarthrosis and 
other intervertebral disc disorders. Most of these conditions may be caused by 
work-related stress even though it is not necessarily the sole cause for the 
health issues found. Some stressors that cause a stress reaction that can be 
linked to the ambulance profession have emerged in the studies included in 
the thesis, e.g. the actual alarm. However, the extent to which these factors 
cause the health problems that have emerged that Swedish ambulance 
personnel suffer from to a greater extent is more difficult to determine with 
certainty. More research is required. 
 
The results of this thesis can be used for further research on the subject of 
work-related stress and health problems among ambulance personnel, both to 
follow up the results but also to investigate if other work-related factors linked 
to the ambulance profession can be found. Furthermore, the results can be 
useful both for labor union work and for employers to use as a basis for 
expanded preventive occupational health care. 
 

Clinical implications 

The fact that the use of shoulder straps reduces both heart rate and cortisol 
secretion can be seen as certain. Greater use of aids both in terms of lifting, 
moving and carrying heavy loads should mean that the physical load on the 
body would be reduced. In terms of an entire working life, this could mean a 
reduction in the stress hormones, especially cortisol. In the long run, this could 
help preventing health problems in the future. These aids could also prevent 
certain musculoskeletal problems that have emerged in this thesis by relieving 
and distributing the burden throughout the body. An important aspect in 
preventing work-related stress is that sufficient time is given for recovery, 
something that is far from a reality in Swedish ambulance organizations. It is 
required that the employer ensures that after special events the necessary time 
is given for this. The organizations need to be dimensioned so that there is 
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sufficient standby time so that there is time for recovery, reflection but also 
time for education and training. It also raises the question of the importance 
of creating a work environment that is permissive and provides conditions for 
the employee to be able to influence their work situation as much as possible. 
Another issue that needs to be addressed is whether ambulance personnel 
should be able to retire earlier with regard to the requirements that are set in 
the profession, but also now in view of the risks that have emerged regarding 
health. It is time to seriously discuss what is an actual reality in many 
countries, namely that employees in the ambulance service can benefit from a 
lower retirement age after a certain number of years of service.  
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Suggested future research  

• A register study with the same structure as the one included in this 
thesis, but where data from primary health care, if possible, also 
should be collected. 

• A qualitative interview study with ambulance personnel to inquire 
their experiences of work-related stress in general and whether they 
feel, and if so how, the stress responses measured in the studies in this 
thesis in particular. 

• A study regarding possible improvements in the work environment 
where both employees and managers at different levels are involved. 

• Follow-up studies of the stress studies that are included in this thesis 
with more participants to give more valid results. For studies I and II 
with essentially the same approach. For study III, salivary cortisol is 
required to be taken according to a schedule. Short notes during the 
alarms, in order to find other factors that may cause stress. 
Measurement of blood pressure can also be linked to all three studies. 

• Qualitative and quantitative studies in work-related stress to try to 
find both factors and events that can be harmful to the employee in 
the long and short term. 
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Svensk sammanfattning 

Bakgrund: Tidigare studier har visat en hög förekomst av både akut och post-
traumatisk stress hos ambulanspersonal. Det har även påvisats att 
ambulanspersonal löper en högre risk att drabbas av hjärtsjukdomar, högt 
blodtryck och cancer. Studier har även visat en högre förekomst av missbruk 
och självmord. En orsak till dessa hälsoproblem kan vara arbetsrelaterad 
stress. Ingen tidigare forskning har fokuserat på kroppens fysiska reaktioner i 
form av förändringar i hjärtfrekvens och stresshormoner hos ambulans-
personal i samband med arbetsrelaterad stress. Det finns inte heller någon 
övergripande bild av vad som påverkar svensk ambulanspersonal när det 
gäller den sjuklighet som det söks för. 
 
Syfte: Det övergripande syftet med avhandlingen är att undersöka 
hälsoproblem hos svensk ambulanspersonal och att studera om det finns några 
faktorer relaterade till arbetsmiljön och de speciella förhållandena som 
förekommer i den prehospitala miljön som kan kopplas till de fynd som 
framträder. 
 
Frågorna som beforskas i denna avhandling är: Finns det hälsoproblem som 
påverkar svensk ambulanspersonal i högre utsträckning än andra yrken i 
Sverige? Finns det några faktorer som kan kopplas till yrket och kan betraktas 
som potentiellt farliga? Om så, finns det metoder för att förhindra hälso-
problem som kan implementeras i det dagliga arbetet? 
 
Metoder: I studie I, II och III mättes stressmarkörer (hjärtfrekvens och 
kortisolnivåer) under olika förhållanden kopplade till yrket. Studie I var en 
studie där detta mättes under fysisk ansträngning, att bära en bår med en docka 
på, samma som användes vid anställningstest med en totalvikt om 112 kg. 
Studie II var ett validerat teoretisk stresstest, Triers sociala stresstest (TSST) 
för att se hur ambulanspersonalen reagerade på okända faktorer. Studie III 
innebar att mäta stressmarkörer under prioritet-1 larm. Studie IV genomfördes 
som en longitudinell registerundersökning där data från länssjukvården 
gällande ICD-koder samlades in från SCB och Socialstyrelsen. 
 
Resultat: I studie I visades att användningen av lyfthjälpmedel (bärremmar) 
reducerade den mätbara stressen i form av både minskad hjärtfrekvens och 
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minskade kortisolnivåer. Studie II visade att personalen stressades av det för 
dem innan okända testet, där kvinnor hade de högsta salivkortisolnivåerna före 
TSST medan de högsta värdena för män inträffade 10 till 20 minuter efter 
testet. Studie III visade att det var en ökning av hjärtfrekvensen i samband 
med prioritet-1 larm som inte kunde kopplas till fysisk aktivitet. Det framgick 
också att trafikolyckor, patienter med hjärtinfarkt i behov av akut PCI eller 
trombektomi och larm beträffande barn genererar det högsta stresspåslaget 
sett som en förlängd ökning av kortisolnivåerna. Svaren sågs oavsett ålder, 
utbildning eller erfarenhet, med undantag av kön i studie II i alla tre studierna. 
Studie IV visade att svensk ambulanspersonal riskerar att drabbas av vissa 
sjukdomar som hjärtarytmier och sjukdomar/skador såsom knäartros och 
diskbråck i större utsträckning jämfört med annan sjukvårdspersonal och 
övriga yrken i Sverige. 
 
Konklusion: Svensk ambulanspersonal har en högre förekomst av vissa 
hälsoproblem och sjukdomar såsom paroxysmal takykardi, förmaksflimmer 
och -fladder, andra hjärtarytmier, högt blodtryck, knäartros och ryggskador 
såsom diskbråck jämfört med andra yrkesgrupper. De flesta av dessa tillstånd 
kan orsakas av arbetsrelaterad stress även om det inte är den enda orsaken. 
Vissa faktorer som orsakar en stressreaktion som kan kopplas till 
ambulansyrket har framkommit i studierna. Men i vilken utsträckning dessa 
faktorer orsakar de hälsoproblem som har uppstått som svensk 
ambulanspersonal lider av är svårare att fastställa med säkerhet utifrån de 
ingående studierna. De är dock en trolig bidragande orsak till de hälsoproblem 
som uppdagats eftersom de utgör påfrestningar som är vanliga i yrket. Att 
ständigt utsättas för stressorer är riskfaktorer för ohälsa även om själva 
stressvaret i sig är naturliga reaktioner. Det som inte är naturligt är att repetitivt 
under arbetspass efter arbetspass utsättas för något som kroppen uppfattar som 
ett hot, men i själva verket är en naturlig del av ett yrke. 
 
Kliniska implikationer: Att använda bärremmar för att lyfta, flytta och bära 
tunga laster minskar både hjärtfrekvensen och kortisolutsöndring. 
Användande av dem innebär att den fysiska belastningen sett som frisättning 
av stresshormoner i kroppen minskar. När det gäller ett helt arbetsliv torde 
denna minskning av stresshormon som inte nödvändigtvis behövs vara 
fördelaktig för individen. På lång sikt kan det innebära att risken för 
hälsoproblem kan komma att reduceras. Dessa lyfthjälpmedel kan också 
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komma att förhindra vissa muskuloskeletala problem som har framkommit i 
denna avhandling genom att fördela bördan mer över hela kroppen. En viktig 
aspekt för att förebygga arbetsrelaterad stress är att det ges tillräckligt med tid 
för återhämtning, något som är långt ifrån en verklighet i svenska ambulans-
organisationer. Det krävs att arbetsgivaren ser till att det efter exempelvis 
särskilda händelser ges nödvändig tid för återhämtning, i syfte att förebygga 
hälsoproblem. De olika organisationerna måste också dimensioneras så att det 
finns tillräcklig beredskapstid samt tid för återhämtning, reflektion, träning 
och utbildning. En annan fråga som måste beaktas är om ambulanspersonal 
ska kunna gå i pension tidigare jämfört med den allmänna pensionsåldern med 
hänsyn till de krav som ställs i yrket, men också med tanke på de risker som 
har uppstått med avseende på hälsa. Det är dags att på allvar diskutera vad 
som faktiskt är verklighet i många länder, nämligen att anställda inom 
ambulanssjukvården får komma i åtnjutande av en lägre pensionsålder efter 
ett visst antal tjänsteår.  
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Health problems and work-related stress in Swedish 
ambulance personnel 

This thesis is based on four studies with the overall aim to investigate health problems in 
Swedish ambulance personnel and to study if there are any factors that affects these related 
to the work environment. These factors have been measured via biomarkers, e.g. heart rate 
and salivary cortisol.

The findings revealed that Swedish ambulance personnel seems to be more affected by a 
number of health problems compared to the rest of the population. These include cardiac 
arrhythmias, high blood pressure, intervertebral disc disorders and arthrosis of the knee. 
Although multifactorial factors may be underlying including factors outside the work, these 
are health problems that in previous research has been shown to be connected to work-
related stress to a greater or lesser extent. In the studies, certain factors have emerged 
that may be contributing factors to work-related stress. This includes that just getting an 
emergency alarm generates an increase in heart rate that cannot be explained by a physical 
effort. In women, there was an anticipation stress before an unknown task seen as elevated 
cortisol levels. It was also found that the measurable stress could be reduced during physical 
activity such as carrying a stretcher by using relieving shoulder straps. 


