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Abstract 

Stress-related ill-health has increased in prevalence in Sweden during the 
last few decades. However, there are few population-based studies taking 
a broad approach on prevalence and risk factors for various symptoms 
that also include burnout in different age groups, including after 
retirement. Whereas there is evidence supporting behavioral treatment 
for insomnia, and to some extent stress-related ill-health, access to 
treatment in public healthcare remains relatively limited. Due to the 
restricted availability of individual cognitive behavioral therapy (CBT), it 
is crucial to explore treatment delivery formats that allow for high 

scalability.  

By the means of three studies, the aim of this thesis was to determine the 
prevalence of insomnia, burnout, anxiety, depression, and somatization 
as well as identify risk factors for burnout and insomnia in a general adult 
population. Based on these findings, another aim was to explore the 
effectiveness of low-intensity group interventions facilitated by non-
experts for addressing stress and sleep disturbance in primary care.  

Study I used cross-sectional data from the baseline data collection of the 
Västerbotten Environmental Health Study (VEHS) to examine symptom 
severity and prevalence of insomnia, burnout, anxiety, depression, and 
somatization across different age groups and sexes. In comparison to 
men, women in most age groups exhibited higher levels of symptom 
severity and prevalence of caseness in various mental health conditions. 
Women had a three-fold increased risk of somatization caseness and a 
two-fold increased risk of anxiety and burnout caseness compared to men. 
Young women were identified as a particularly vulnerable group, 
experiencing high levels of severity across various mental health issues 
and a high prevalence of caseness, both in absolute and relative terms, 
with a gradual decrease in these measures on older age cohorts.   

Study II had a longitudinal design comparing a range of mental and 
somatic risk factors for both insomnia and burnout in a general 
population using VEHS data. The results showed that all the examined 
health conditions were risk factors for the development of both insomnia 
and burnout. In general, mental conditions were stronger risk factors than 
somatic conditions for development of insomnia, whereas somatic 
conditions were stronger risk factors than mental conditions for 
developing burnout. The results provide additional support for the notion 
that insomnia can increase the risk of developing cases of burnout (odds 
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ratio: 2.67). In addition, burnout was found to predict cases of insomnia 
(odds ratio: 2.73), underscoring the importance of early detection and 
prevention.  

Study III used a non-randomized controlled trial design in primary care 
with naturally occurring groups. A control group (n=221) was recruited 
from outside a healthcare setting via social media. The aim of Study III 
was to examine the effectiveness of four group sessions of stress (n = 274) 
and sleep (n=106) interventions conducted by psychology students. The 
results indicate that these non-experts can effectively provide a low- 
intensity group-delivered CBT intervention for patients exhibiting 
symptoms of stress and sleep disturbance in routine general medical 
practice. Whereas effects were small at post-treatment, a substantial 
proportion of patients showed a reliable change or recovery at the 3-
month follow-up. For some patients, this intervention proved sufficient; 
for others, it served as an alternative to a waiting list, and for some, it was 
the initial step in a stepped-care approach.  

In short, this thesis provides support for the assumption that severity and 
prevalence of insomnia, burnout, anxiety, depression, and somatization 
are common in the population. Burnout and insomnia are mutual risk 
factors and underscore the importance of indicated prevention in primary 
care. Low-intensity group interventions facilitated by non-experts can be 
effective and scalable for patients with stress and sleep disturbance. 
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Sammanfattning på svenska 

Stressrelaterad ohälsa har ökat i förekomst i Sverige under de senaste 
decennierna. Det finns emellertid få befolkningsstudier som tar ett brett 
angreppssätt för att undersöka prevalens och riskfaktorer för 
stressrelaterade symtom i olika åldrar. När det gäller utbrändhet finns 
inga befolkningsstudier i åldrarna efter pensionering. Det finns också ett 
stort gap mellan förekomst av stressrelaterad ohälsa och tillgången av 
evidensbaserad behandling inom vården. På grund av den begränsade 
tillgängligheten av evidensbaserad individuell kognitiv beteendeterapi 
(KBT) är det avgörande att utforska behandlingsmetoder som är skalbara 

och kan möta den ökande stressrelaterade ohälsan. 

Syftet med de tre studierna i denna avhandling var att undersöka 
prevalens och graden av sömnlöshet, utbrändhet, ångest, depression och 
somatisering i en allmän vuxenbefolkning, samt riskfaktorer för 
utmattning och sömnlöshet. Baserat på dessa fynd utforska effektiviteten 
av korta grupp-interventioner ledda av psykologstudenter inom 
primärvården. 

Studie I använde tvärsnittsdata från baslinjemätningen av Västerbotten 
Environmental Health Study (VEHS) för att undersöka svårighetsgrad 
och förekomst av sömnlöshet, utmattning, ångest, depression och 
somatisering i olika åldersgrupper och kön. Jämfört med män uppvisade 
kvinnor högre nivåer av svårighetsgrad och förekomst av fall av olika 
psykiska ohälsa. Kvinnor hade en tre gånger högre risk för fall (case) av 
somatisering och en dubbelt så hög risk för fall av ångest och utmattning 
jämfört med män. Unga kvinnor identifierades som en särskilt sårbar 
grupp, med höga nivåer av svårighetsgrad av stressrelaterad ohälsa och en 

hög prevalens, både i absoluta och relativa termer. 

Studie II hade en longitudinell design och undersökte mentala och 
somatiska riskfaktorer i relation till både sömnlöshet och utbrändhet i en 
allmän befolkning med hjälp av VEHS-data. Resultaten visade att alla 
undersökta hälsotillstånd utgjorde riskfaktorer för utvecklingen av både 
sömnlöshet och utmattning. Generellt sett var de mentala tillstånden 
starkare riskfaktorer än de somatiska för utvecklingen av sömnlöshet, 
medan de somatiska tillstånden var starkare riskfaktorer än de mentala 
för utvecklingen av utbrändhet. Resultaten ger ytterligare stöd för att 
sömnlöshet kan öka risken för att utveckla fall av utbrändhet (oddskvot: 
2,67). Dessutom visade resultaten att utbrändhet predicerade fall av 
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sömnlöshet (oddskvot: 2,73), vilket understryker vikten av tidig upptäckt 
och förebyggande insatser. 

Syftet med Studie III var att undersöka effekten av en kort grupp-
intervention (fyra sessioner) för stress (n = 274) och sömn (n = 106) som 
genomfördes av psykologistudenter inom primärvården. Studien använde 
en icke-randomiserad kontrollerad design med naturligt förekommande 
grupper. En kontrollgrupp (n = 221) rekryterades utanför hälso- och 
sjukvården via sociala medier. Resultaten indikerar att icke-experter med 
goda resultat kan erbjuda gruppbaserade KBT-interventioner för 
patienter med symtom på stress- och sömnstörningar inom rutinmässig 
vård. Även om effekterna var små vid efterbehandling visade en 
betydande andel av patienterna en tillförlitlig förändring eller 
återhämtning vid 3-månaders uppföljning. För vissa patienter fungerade 
denna intervention som tillräcklig vårdinsats; för andra fungerade den 
som ett alternativ till en väntelista, och för vissa var den det första steget 
i en stegvis vård. 

Sammanfattningsvis ger denna avhandling stöd för att svårighetsgraden 
och förekomsten av sömnlöshet, utbrändhet, ångest, depression och 
somatisering är vanligt förekommande i befolkningen. Utbrändhet och 
sömnlöshet är riskfaktorer för varandra och understryker vikten av 
indikerad prevention inom primärvården. Korta gruppinterventioner, 
ledda av icke-experter kan vara effektiva och skalbara för att möta den 

ökande gruppen patienter med stress och sömnstörningar.
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Introduction 

With a particular focus on stress, burnout and insomnia, the purpose of 
this thesis is to (i) determine the prevalence and severity of common 
conditions of mental and somatic ill-health, (ii) identify mental and 
somatic risk factors for burnout and insomnia in a general adult 
population, and (iii) evaluate the impact of a low-intensity CBT-group 
intervention in a primary care context to promote health and reduce 

stress-related symptoms and sleep disturbances. 

In the late 19th century, prevailing ideas revolved around finding 
fundamental mechanisms that explained complex processes. Darwin's 
explanation of species evolution based on the survival of the fit, and 
natural selection were a prominent concepts (Donald et al., 2017). In 
psychology, Freud sought to discover "the source of the Nile" with his 
operating theory of sexuality (Storr, 2001). Pasteur demonstrated that 
microorganisms could cause specific disease manifestations (Debré, 
1998). In epidemiology, John Snow's scientific method of identifying the 
single pump that caused the cholera epidemic in London in 1855 was a 
compelling idea (Rothman, 2012). 

However, in the present day, most theories of mental illness have moved 
away from seeking a single causal agent to explain its development. 
Instead, the field focuses on exploring complex, multi-causal, and 
process-based models to better understand the emergence of mental 
health and ill-health. This paradigm shift emphasizes the need for a 
comprehensive approach to examining various contributing factors to 
mental illnesses and their prevention and treatment.  

The focus of the first study in this thesis takes an epidemiological 
approach, as it investigates factors in a general adult population related to 
severity, prevalence, and differences in age and sex. Conversely, the 
second study delves into both epidemiology and etiology, exploring risk 
factors for burnout and insomnia. The third study falls within the research 
domains of prevention and, to some extent, service research, as it 
examines the effectiveness of sleep- and stress-group interventions using 
non-experts (i.e., students) to lead the interventions in a real-world 
setting. 

Common mental health conditions such as depression, anxiety, insomnia, 
and burnout affect a significant portion of the global population (Arias et 
al., 2022; Baxter et al., 2014; Heim et al., 2017; Kessler et al., 2009; Meyer, 
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2004). Kessler et al. (2005) found that over 50% of the American 
population experiences some form of mental disorder at some point in 
their lives.  

In Västerbotten, the region from which all data for this thesis originates, 
the proportion of sick leave due to mental ill-health has increased from 
29% in 2010 to 45% in 2022 (Skandia, 2023). However, the majority of 
individuals with mental disorders continue to either go untreated or 
receive inadequate treatment (Wang et al., 2005). Understanding these 
disorders and closing the treatment gap is essential to address the  public 
health burden they pose (Kazdin, 2023).  

There is a strong relationship between mental health, sleep quality, stress, 
and burnout (Ahola et al., 2012; Armon et al., 2008; Ekstedt et al., 2009; 
Pagnin et al., 2014; Soderstrom et al., 2012; Sonnenschein et al., 2007). 
The majority of people with a mental disorder experience sleep problems 
(Roth et al., 2006). Insomnia-related complaints often include symptoms 
that overlap with burnout and exhaustion disorder (ED), such as daytime 
fatigue, cognitive problems with memory, concentration, and mood 
disturbance (Adamsson & Bernhardsson, 2018; Garefelt et al., 2020; 
Jansson-Frojmark & Lindblom, 2011; Morgenthaler et al., 2006; Åsberg, 
2024). Studying these factors together helps comprehend their intricate 
relationships. Growing evidence suggests that insomnia can have a 
negative influence on the progression of a mental disorder (Gee et al., 
2019; Pigeon et al., 2008). Sleep disturbances and chronic stress, for 
instance, can moderate or trigger mental disorders (Cheuk Yan & Wong, 
2011; Cox & Olatunji, 2020; Hertenstein et al., 2019; Kalmbach et al., 
2019; Lau et al., 2017; Lindsater et al., 2021; Pillai et al., 2014; Prather et 
al., 2013). Identifying these interdependencies can guide the development 
of more holistic treatment or transdiagnostic approaches that can help 
individuals with a more comorbid symptomatology (Barlow et al., 2013; 
Barlow et al., 2020; Boettcher et al., 2018; Bullis et al., 2015; Cano-Vindel 
et al., 2016; Craske, 2012; Dolsen et al., 2014; Ejeby et al., 2014; Fairholme 
et al., 2013; Farchione et al., 2012; Fusar-Poli et al., 2019; Harvey, 2008; 
Harvey, 2009; Harvey et al., 2004; Hinrichsen, 2005; Mansell et al., 
2008; Nasiri et al., 2020; Norton et al., 2004; Norton & Paulus, 2016; 
Roberge et al., 2022; Sauer-Zavala et al., 2017; Steele et al., 2018). The 
majority of studies on interventions for insomnia- and stress-related ill-
health have focused on treatment and therapy, whereas indicated 
prevention intervention is scarcely reported in healthcare research. The 
research on common mental health and burnout and insomnia, in 
specific, can lead to better prevention, early detection, and new behavioral 



 

3  

strategies, ultimately improving the well-being of individuals attending 
health care. 

In this thesis, I have adopted and modified the Interagency Research 
Continuum Approach, as described in the National Research Action Plan 
(NRAP) (National Research Action Plan, 2013), which provides a research 
framework for organizing studies across six topics: 1. Foundational 
Science, 2. Epidemiology, 3. Etiology, 4. Prevention, 5. Treatment, and 6. 
Services Research. This comprehensive approach enables a systematic 
exploration of the research landscape and allows for the integration of my 
own research contributions with a focus on epidemiology and prevention. 

 

 

Figure 1. Research framework within which studies can be organized. 
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Stress-related ill-health and burnout 

The mechanisms of stress, burnout and insomnia are complex and 
multifactorial, involving a combination of environmental, biological, and 
psychological factors, three perspectives that recur in this thesis when the 
fields of burnout and insomnia are investigated. In the upcoming section, 
an overview of the fundamental perspectives on stress in general and 
burnout in particular will be presented. 

Stress theories 

Stress is a word that is commonly used in everyday language, and we are 
flooded by information about how stress affects ordinary life in post-
industrial western society. It is therefore a risk that stress has been 
constructed as a universal and objective phenomenon and that the socio-
cultural factors that shape its perception and impact are being missed 
(Becker, 2013). Whereas a word like ‘stress’ seems obvious to most people, 
it may be challenging for scientists to define the concept. While each 
definition focuses on an important component of stress, confusion often 
arises when scientists from different disciplines use the term ‘stress’ while 
referring to the stressor, or to stress perception, or to the stress response. 
The stress concept is fundamentally about an individual’s adaptation to 
his/her environment (Barnes & Montefuscio, 2011). To avoid ambiguity, 
two distinct concepts are used in this thesis: 1) stressors i.e., internal or 
external stimuli leading to 2) the stress response which can be termed 
stress behaviors which are a reaction to a stressor (stimulus). A typical 
stress response involves dealing with some kind of threat. A stress 
response can be referred to as a response that aims to deal with and cope 
with a stressor (R. S. Lazarus, Folkman, Susan, 1984). Although not 
directly responsible for causing psychiatric disorders, the stress response, 
when combined with various other factors such as genetics, 
developmental influences, and more, plays a contributory role in the 
development of multiple disorders, with burnout, insomnia, anxiety and 
depression being particularly notable among them (Al’Absi et al., 2016). 
If stressors and stress responses occur frequently over time, stress 
symptoms can also occur. Stress symptoms are often poorly defined but 
can be seen as less long-term health effects of stress responses. Lazarus et 
al. (1984) presents three important perspectives on stress: stimulus-, 
response -, and process-based stress model. 

The environmental-/stimulus-based tradition 

The environmental- or stimulus-based tradition is defined in terms of the 
properties of some stimulus in the environment, especially those that 



 

5 

stress the individual (stressors) (R. S. Lazarus, 1984). Stress can arise 
from various situations perceived as stress-generating. In literature 
stressors are often categorized into three groups – life events, chronic 
stressors, and daily hassles (Barnes & Montefuscio, 2011). Traumatic life 
events are characterized by their suddenness and extreme magnitude, as 
well as their emotional consequences. Aneshensel (1992) argues that life 
events tend to be stable over time, reflecting ongoing social, economic and 
psychological determinants (Aneshensel, 1992). Chronic stressors are 
broader and can be connected to various forms of role conflicts or status 
inconsistencies, or interpersonal conflicts, social and economic hardship 
including poverty, crime, violence, overcrowding, and noise. Daily hassles 
are defined as recurrent micro events that are experienced as distressing 
demands (Barnes & Montefuscio, 2011). They occupy a position between 
chronic stressors and life events. Most research has focused on life events 
and chronic stressors (Barnes & Montefuscio, 2011).  

The environmental stimulus-based tradition has been criticized on the 
grounds that a focus on external stressors does not explain the fact that 
most people who participate in stressful moments do not develop mental 
ill-health (R. S. Lazarus, Folkman, Susan, 1984). Moreover, a crucial 
question arises: why do individuals respond differently to the same 
stimuli? This question stimulated researchers to explore inner processes 
that can predict a person's response to stress. 

Biological -response-based tradition 

A biological- or response-based definition of stress is often based on 
biological markers (O'Connor et al., 2021). Although the studies in this 
thesis do not cover biological and response-based theories and methods, 
biologic- or response- based traditions’ contributions to fundamental 
research on stress, burnout, and insomnia should not be underestimated. 
In the response-based tradition the biological stress response is measured 
and presented as a dependent variable and represents a more objective 
way of exploring stress and burnout, since the informative data are not 
disturbed or biased by episodic memory, higher cognitive functions or 
verbal interpretations. The response tradition goes back to Walter Cannon 
who, in the 1920s, was the first to describe the concept of ‘fight-or-flight’ 
as an explanation for responses to stressors in terms of two main 
pathways of the endocrine system – the Sympathetic-Adrenal Medullary 
system and the Hypothalamic-Pituitary-Adrenocortical Axis (Goldstein, 
2010).  
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Later in the 1930s, Hans Selye, sometimes called "the father of stress 
research", described stress as the “nonspecific response of the body to any 
demand” (R. S. Lazarus, Folkman, Susan, 1984). One of Selye's 
observations was that— irrespective of the stressor—, the response 
patterns exhibited a consistent non-specific reaction. This underscores 
the fact that measuring the response objectively primarily involves 

assessing physiological phenomena.  

A biological marker is an objectively measured indicator designed to 
ideally reflect normal, at-risk, and disease states (National Research 
Action Plan, 2013). With neuroimaging techniques, such as functional 
magnetic resonance imaging, electroencephalography, and positron 
emission tomography, comes the ability to investigate the neurobiological 
correlates of stress, burnout and insomnia (Sail & De Sousa, 2021; Van 
Someren, 2021). The neuroimaging techniques make it possible to study 
how chronic stress can affect the structure and function of the brain, 
particularly areas involved in emotional regulation, such as the prefrontal 
cortex and the amygdala (Arnsten, 2009, 2015; Arnsten et al., 2015) and 
help to identify brain regions, connectivity patterns, and neurochemical 
processes involved in stress (Arnsten et al., 2015; Goodman et al., 2018; 
Gossett et al., 2018), burnout (Shang et al., 2022; Tei et al., 2014), stress-
related exhaustion (Gavelin et al., 2017; Nelson et al., 2023), as well as in 
sleep disorders (Dai et al., 2019; Yoo et al., 2007).  

A systematic review conducted by Danhof-Pont et al. (2011) examined 31 
studies that investigated 38 biomarkers associated with burnout. By 
studying metabolite biomarkers on a large scale, metabolomics offers 
unique opportunities to uncover changes in metabolic pathways, 
providing valuable insights into insomnia pathology (Humer et al., 2020). 
Taken together these examples demonstrates changes in biomarkers in 
the interactions between stress, burnout and sleep disturbances. 
However, there are still no specific biomarkers found for burnout that can 
be helpful in the assessment of the condition (Danhof-Pont et al., 2011; 
Grossi et al., 2015; Jonsdottir & Dahlman, 2019; Jonsdottir et al., 2012). 
Instead, many of the measured biomarkers are involved in many common 
mental disorders. 

Despite providing numerous objective indicators of stress, forcing the 
research field forward, the biological perspective on stress has failed to 
answer the question as to why different individuals respond differently to 
the same stimuli. Many individuals, even when subjected to significant 
stressors, do not necessarily develop ill-health as a result. Rather, certain 
stressors and efforts can for some individuals even be seen as a ‘spice’, 
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providing a sense of activity, empowerment, or opportunities for creation. 
What is the difference between positive and negative reactions to 
stressors? The cognitive scientific revolution that emerged in the 1950s 

provided a missing piece to this puzzle (Mandler, 2002; Postman, 1951). 

Psychological-/cognitive-based tradition  

The psychological tradition or the transactional process model or 
processed-based model, presented by Lazarus and Folkman (1984), states 
that when a stressful situation occurs, mediating processes are engaged by 
the individual that influence the direct and long-term effects of the 
stressful situation. Mediating processes include cognitive appraisal and 
coping. Cognitive appraisal is the process through which the individual 
evaluates potential stressful events, regarding whether the demands pose 
a potential threat, and whether the individual has sufficient resources to 
cope with the stressor (R. S. Lazarus, Folkman, Susan, 1984; Sheldon 
Cohen, 1997). In this model stressors should be assessed not merely as 
load, but as load relative to the supporting resources and skills a person 
possesses. Thus, it is the relationship between the demands and the 
resources that will determine our way of reacting. Stress from a 
psychological or cognitive perspective is therefore a combination of the 
individual’s appraisal and the imbalance between the demands being 
faced and the resources with which the individual has at their disposal. Or 
as the stoic Greek philosopher Epiktetos put it “it is not events that disturb 
people, it is their judgements concerning them” (Epictetus, 2001). The 
cognitive evaluation and following actions of individuals have made the 
study of coping all the more relevant as it explores the cognitive and 
behavioral strategies individuals employ when confronted with stressors 
or difficult situations. Cognitive science has advanced, uncovering how 
dysfunction in memory, learning, attention, and decision-making 
processes contribute not only to stress, but also to common mental 
disorders (Frank & Davidson, 2014). The cognitive perspective as a 
maintainer of symptoms reappears in this thesis and description of 
etiological models for both sleep disturbance, burnout, and stress-related 
health problems.  
The Cognitive Activation Theory of Stress (CATS) provides a framework 
for understanding how cognitive processes are involved in the stress 
response (Ursin & Eriksen, 2010). The stress response is an essential and 
necessary unpleasant alarm. The alarm elicits specific behaviors needed 
to cope with the situation (Eriksen et al., 2005). In alignment with the by 
Lazarus´ aforementioned theory (1984), the intensity of this alarm is 
contingent upon one's expectations regarding the outcomes of stimuli and 
the coping responses that are currently accessible. The feelings of 
hopelessness and helplessness refer to an individual's sense of despair and 
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the perception of having no control in the face of persistent stressors. 
Elevated levels of hopelessness and helplessness can result in ineffective 
coping strategies and are two dimensions that Study II examines as 

potential risk factors for burnout and insomnia.  

While the focus of this thesis is primarily directed towards public health 
and health care and does not focus on occupational stress and 
organizational psychology, it is undeniable that the concepts of stress and 
burnout are closely related to this research field. Within organizational 
psychology, stress is examined from both environmental angles, 
considering stimuli or loads from the surroundings, and biological 
perspectives, taking into account responses and imbalances. Various 
theories have emerged to explain work-related stress, focusing on the 
dynamic interaction between the individual worker and the work 
environment. The concept of prolonged work stress is central to work-
related theories of burnout. Examples of these theories include Karasek's 
Job Demand-Control theory (JD-C) and Johannes Siegrist’s Effort-
Reward Imbalance model (ERI) (Siegrist, 1996). A theoretic model that 
has had a great influence on the burnout concept is Bakker's Job 
Demands-Resources (JD-R) model (Bakker & Demerouti, 2007; 
Demerouti et al., 2001). Whereas Karasek's JD-C model focuses on the 
interplay between job demands and job control and the effort-reward 
imbalance model examines the imbalance between the effort employees 
use at work and the rewards they receive in return, the JD-R model 
assumes that job stress arises from an imbalance between job demands 
and job resources. According to the JD-R model, when job demands 
consistently outweigh available resources, employees may experience 
burnout (Demerouti et al., 2001). Conversely, when job resources are 
sufficient to meet demands, individuals are more likely to experience 
motivation and well-being at work. The practical implications for the JD-
R model in organizations is that strategies are aimed at not only 
eliminating stressors but also increasing flexible work arrangements, 
promoting work-life balance, and providing stress management and 
resilience training to increase the available resources. The connection 
between Bakker's Job Demands-Resources (JD-R) model and Niclas 
Almén's model (Almén, 2021, 2022a, 2022b) lies in how recovery 
behaviors are seen as resources, which will be elaborated on later. 
Recovery behaviors, according to Almén (2022b), refers to activities that 
individuals engage in outside of work to reload their resources and recover 
from the demands of their job. In Bakker's JD-R model, resources are 
defined as the physical, psychological, social, or organizational aspects of 
the job that help individuals achieve work goals, reduce job demands, and 

stimulate personal growth and motivation (Bakker & Demerouti, 2007). 
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The epidemiology of burnout 

[ Epidemiology is] the study of the occurrence and distribution of health-
related states or events in specified populations, including the study of 
the determinants influencing such states, and the application of this 
knowledge to control the health problems (Saracci, 2010).  

M. Porta, A Dictionary of Epidemiology  

In the late 19th century, western society shifted from agriculture to 
industry, causing rapid technological change. The neurologist George 
Beard coined the term "neurasthenia" to describe weakened nervous 
system's resulting from the pressures of modern life (Beard, 1869). Beard 
linked it to draining nervous energy, leading to organ dysfunction and 
various symptoms like stomachache, fatigue, pain, impotence, and 
depression. Neurasthenia, rooted in societal problems, forecasted modern 
burnout and fatigue concepts (Schuster, 2003). The assembly lines in the 
beginning of the century were a new technological intervention in mass 
production. Angelo Mosso studied repetitive movements' effects on 
muscles and introduced the concept of fatigue (Leone et al., 2011). Both 
Mosso and Beard shifted focus from hindrances in production to 
recognizing fatigue and exhaustion as medical and psychological 
phenomena. Fatigue remains central in burnout and exhaustion disorder 
(ED), persisting even after treatment (Broddadóttir et al., 2021). In the 
1970s, the work environment transformed toward services and white-
collar work, leading ill-health to a shift from physical to mental health 
issues (Schreuder et al., 2008). 

Burnout symptomatology and definition 

Early concepts of neurasthenia and work-related fatigue have been shown 
to be linked to high-stress work environments such as the assembly lines 
(Samra, 2018). In contrast, Freudenberger's research in the 1970s 
revealed that burnout was prevalent in helping professions, such as in 
healthcare and social work. Christina Maslach, another pioneer, 
independently formulated the burnout concept, focusing on interpersonal 
aspects (Schaufeli, 1998). Maslach identified three dimensions:  

1. emotional exhaustion,  
2. depersonalization (later called cynicism), and  
3. diminished professional efficacy.  
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Exhaustion refers to feelings of overstrain, tiredness, and fatigue, which 
results from long-term involvement in an over-demanding work situation. 
Cynicism reflects an indifferent and distant attitude towards work, 
disengagement, and a lack of enthusiasm for work. It is a way of coping 
with exhausting situations, but since it is a dysfunctional way of coping it 
reduces the possibilities of finding creative solutions at work. Professional 
efficacy refers to productivity or capability and consists of feelings of 
competence, successful achievement, and accomplishment in one's work, 
and reflects a functional level which diminishes as burnout develops. In 
contrast to Freudenberg’s qualitative approach, Maslach focused on the 
measurement of burnout and developed the most used instruments in 
burnout research, the Maslach Burnout Inventories (MBI) (Aumayr-

Pintar et al., 2018; Koeske & Koeske, 1989).  

In the 1980s, research concentrated on job and organizational aspects. 
However, the Maslach Burnout Inventories General Survey allowed 
burnout to be studied separately from job context (Schutte et al., 2000; 
Taris et al., 1999). Ayala Pines (2005) emphasized the emotional aspect of 
burnout and had a broader interpretation of burnout as a general reaction 
to prolonged, emotionally demanding situations (Pines & Keinan, 2005). 
Pines also underlined the importance of meaning in one’s life as a primary 
motivational force providing extending examples from both marriage 
(Pines, 1987) and politics (Pines et al., 2011).  

Shirom and Malamed’s definition of burnout shifted research toward the 
biological/response tradition, enabling the exploration of physiological 
and biological health outcomes (Lerman et al., 1999; Melamed et al., 
1992b; Melamed et al., 1999), cognitive assessments (Deligkaris et al., 
2014) and neuroimaging techniques (Gavelin et al., 2017), since the 
definition of burnout focused on the following dimensions: 

1. emotional exhaustion,  
2. physical fatigue, and  
3. cognitive weariness as consequences of long-term stress.  
 
The Shirom-Melamed Burnout Measure (SMBM) is the most widely used 
instrument (around 50%) in research investigating the link between 
burnout and health risks (Aumayr-Pintar et al., 2018). In alignment with 
the construct of burnout measured by SMBM and the Shirom-Melamed 
Burnout Questionnaire (SMBQ), the Swedish definition of exhaustion 
disorder also places a strong emphasis on the cognitive impact and the 
dimension of fatigue, as we will explore later. 
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The concepts of burnout, clinical burnout, and exhaustion are used in 
various research traditions, including work psychology, epidemiology, 
and medicine, resulting in significant differentiation of the concept. 
According to the Eurofound analysis on burnout research, occupational 
studies are the main source to information on burnout (Aumayr-Pintar et 
al., 2018). In general, comparing research on burnout proves challenging 
due to variations in definitions. Some classify burnout as a syndrome 
(Maslach, 1978, 1994; Maslach et al., 2001), while others categorize it as a 
disease (WHO, 2016), and in certain countries such as Italy and Latvia 
burnout may be seen as work-related or as an occupational disease 
(Aumayr-Pintar et al., 2018). In Sweden the term exhaustion disorder 
(ED) and its criteria’s (appendix A) were first described in a report by The 
Swedish National Board of Health in 2003 (Welfare, 2003). Two years 
later, in 2005, the National Board of Health and Welfare recommended 
that the ED diagnosis should be coded as F45.8A according to the 
International Classification of Diseases system (ICD-system) (Åsberg, 
2024). When considering burnout as a syndrome, its measurement relies 
on diverse definitions and cut-off values. Additionally, data sources differ 
in terms of their data collection methods, making them non-harmonized 
and therefor not directly comparable. The studies in this thesis use the 
burnout concept presented by Shirom and Melamed in which a burnout 
case is based on a dimensional approach (i.e., those scoring ‘low’ vs. 
‘high’), and not by clinical interview with categorical classifications 
(Melamed et al., 1992a). It is important to consider that syndromes are 
constellations of symptoms characteristic of conditions rather than being, 
in and of themselves, the conditions per se. The Shirom–Melamed 
Burnout Questionnaire (SMBQ), therefore, is not a direct measure of the 
condition known as burnout. Instead, it serves as a measure of symptom 
dimensions that are typical of burnout. 

Diagnostic assessment of burnout in DSM and ICD 

With the shift from an organizational to a medical perspective, new 
challenges have emerged regarding the burnout concept. Questions arise, 
such as what stress-related diagnoses should be considered and what 
terminology should be employed. One of the initial considerations in 
diagnostic assessment is the identification of specific environmental 
stressors, aligning with the environmental tradition. Is it the result of an 
acute event, as is the case in an acute stress reaction, and if so, is it a life 
crisis that anyone can encounter as is the case in adjustment disorders? 
Alternatively, can the illness be a result of unexpected stressors, or a 
potentially life-threatening situation, resembling an acute stress disorder 
or post-traumatic stress disorder (PTSD)? Or is the health condition 
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attributable to prolonged, chronic stressors that are not immediately life-
threatening, but do not allow any time to recover, as is the case in clinical 
burnout or exhaustion disorder? The answer to the stressor question 
provides a valuable initial assessment, guiding the direction of the 
diagnostic assessment. 

There is no clinical burnout diagnosis in the Diagnostic and Statistical 
Manual of Mental Disorders system (DSM-system). Instead, the burnout 
concept is described within the International Classification of Diseases 
(ICD) classification system. The ICD classification system is a globally 
recognized system developed by the World Health Organization (WHO) 
and serves as a comprehensive and standardized framework for 
categorizing various diseases, injuries, and health conditions, both 
somatic and mental disorders. Disorders specifically associated with 
stress are adjustment disorders (6B43), PTSD (6B40) and acute stress 
reaction (QE84) comparable with the DSM system. However, in ICD-10 
there is also an association with employment, such as fatigue (MG22), 
problems associated with relationships with people at work (QE50.2) and 
burn-out (QD85). As mentioned previously the National Board of Health 
and Welfare recommended that the ED diagnosis should be coded F45.8A 
according to the ICD system. 

According to the Swedish Social Insurance Report (2020) the incidence of 
ED and acute stress reaction as a reason for sick leave has increased since 
2008. According to this report ED represents 18% of psychiatric diagnoses 
in sick leave among women, and 13% among men in Sweden. In the most 
recent report (2023), ED accounts for 19% of all initiated sick leaves 
longer than 14 days among women and 14% among men for psychiatric 
diagnoses. While adjustment disorder has decreased, the reports shows 
that depression and anxiety have remained relatively stable. However, the 
reports indicate a shift in the prevalence of common mental disorders. 
This raises questions as to whether these numbers represent a genuine 
change in incidence or whether they are a result of a diagnostic shifts 
within the healthcare system due to problems with reliability as 
problematized by Spitzer and Frances (Frances, 2014; Spitzer et al., 1999; 
Spitzer et al., 1994; Spitzer et al., 2012). Kallonmäki et al. (2021) 
emphasize that the growing number of exhaustion disorder diagnoses 
might not necessarily indicate a genuine increase in stress-related health 
problems within society. Instead, it may be driven by factors related to 
how ED is perceived, the availability of healthcare resources and social 
benefits, potential diagnostic bias and the overlap with many common 
mental disorders. Nevertheless, it underscores the growing need for a 
better understanding and education in healthcare about these conditions, 
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as well as research in assessment and the development of appropriate 
treatments (Lindsäter, 2022). 

Prevalence, age, sex and impact on health 

Burnout has primarily been studied in healthcare and education 
occupations (Schaufeli, 1998) and research on the general population is 
relatively limited. However, a few studies from Finland and Sweden 
reported prevalence rates for burnout in the general population raging 
from 7.1%–17.5% (4.6%-12.8% for men and 9.3%-21.1% for women) 
depending on the instrument used (Hallsten, 2002; Norlund et al., 2010). 
The findings regarding age and burnout show some inconsistency. 
Research in human service occupations indicates a decrease in burnout 
with age (Maslach et al., 2001; Schaufeli, 1998), while population studies 
on burnout have reported the opposite trend. In a study of women by 
Soares (2007) using the SMBQ, the prevalence for burnout (using 4 as a 
cutoff) was 20.7%. Women scoring high on burnout were frequently 
younger, unmarried, divorced, of foreign origin, and more likely to hold 
low-income jobs (Soares et al., 2007). In a Swedish study by Lindblom et 
al. (2006), using the Maslach Burnout Inventory–General Survey, 18% 
had a high level of burnout (Lindblom et al., 2006). In a Canadian study 
on the working population, the level of burnout decreased linearly with 
increasing age in men. However, for women, the association was bimodal, 
with the highest burnout levels observed among women aged 20–35 years 
(Marchand et al., 2018). In a representative study from Finland the 
youngest and oldest women exhibited a higher prevalence of burnout, 
with the highest rates observed among older women (60-64 years). In 
men, the association with burnout was manifested in middle age (Ahola 
et al., 2008). A systematic review of prospective studies of work-family 
conflict and subsequent sickness absence, Nilsen et.al. (2017) found a 
correlation between work-family conflict and subsequent sick leave, with 
women experiencing work-family stress more frequently than men. This 
suggests a link between work-family conflict and the gender disparity in 
stress-related sick leave, potentially explaining the variation in stress-
related ill health between men and woman. Stenlund et al. (2007) 
compared a clinical burnout sample with population data and found some 
differences between men and woman. Women experiencing burnout 
reported higher levels of impaired awakening, lower job control, a larger 
proportion of unpaid work, and working ‘with people’ compared to men 
in similar situations. Conversely, men with burnout tended to have a 
narrower social circle and reported working more overtime than women. 
However, Glise et al. (2012) found there were no statistically significant 
differences observed between women and men, or between young and old 
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patients, regarding self-reported stress-related exhaustion symptoms 
within a patient group referred to a stress clinic. 

An EU report on burnout based on European data by Aumayr-Pintar 
(2018) reveals varied findings regarding the prevalence of burnout across 
different age groups. Burnout was found to be most common among 
younger individuals in 3 out of 9 studies, middle-aged individuals in 3 out 
of 9 studies, and older individuals in 3 out of 9 studies. Notably, there are 
no studies in the literature addressing the prevalence of burnout among 
individuals beyond retirement age, suggesting a strong association 
between the concept and working life, but also a gap in knowledge 
regarding burnout and retirement challenges, as well as health conditions. 

Interestingly, burnout also exhibits relationship to somatic health 
problems, including cardiovascular diseases (Akerstedt, 2006; Melamed 
et al., 1992b; Melamed et al., 2006; Salvagioni et al., 2017; Shirom et al., 
1997; Theorell, 1987) and somatic symptoms (Aslund et al., 2014; Fink et 
al., 1999; Gierk et al., 2015a; Grossi et al., 2003; Hanel et al., 2009). Glise 
et al. (2014) studied a patient group with ED and found that most patients 
with stress-related exhaustion experienced a significant burden of 
somatic symptoms. Nearly all participants (98%) reported experiencing 
at least one somatic symptom, with 45% reporting six or more symptoms. 
The somatic symptoms appeared to be predominantly stress-related, with 
the exception of musculoskeletal pain. This highlights the comprehensive 
impact of burnout, as it not only affects mental well-being, but can also 
affect an individual's somatic health (Melamed et al., 1992a, Shirom & 
Melamed, 2005 (Shirom & Melamed, 2005)). The interplay between 
mental and somatic health in burnout cases underscores the importance 
of addressing this condition comprehensively and holistically to promote 
overall well-being. 

Comorbidity of burnout 

As mentioned earlier, one critique concerning the burnout concept 
(Kalliomäki & Brodda Jansen, 2021; Lindsäter, 2022) refers to the co-
occurrence of burnout with a range of other psychological illnesses. One 
key finding is the substantial correlation observed between burnout and 
depression (Ahola & Hakanen, 2007; Ahola et al., 2014; Bianchi et al., 
2015; Bianchi et al., 2016; Bianchi et al., 2021; Brenninkmeyer et al., 2001; 
Glass & McKnight, 1996; Grossi et al., 2003; Melchers et al., 2015; 
Schonfeld & Bianchi, 2016). Moreover, burnout is closely intertwined with 
anxiety (Koutsimani et al., 2019) and sleep problems (Akerstedt, 2006; 
Armon et al., 2008; Broddadóttir et al., 2021; Jansson-Frojmark & 
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Lindblom, 2011; Metlaine et al., 2018; Metlaine et al., 2017). In line with 
the results from the burnout literature, the outcomes from a nationwide 
online survey in Sweden on individuals diagnosed with exhaustion 
disorder indicated that they also exhibited symptoms of moderate to 
severe depression, anxiety, insomnia, poor self‐rated health, and sickness 
behavior (Lindsäter et al., 2023). 

This adds an extra layer of complexity to the overall burden experienced 
by individuals affected by burnout. These psychological symptoms can 
further contribute to the distress and impairment associated with 
burnout, as well as posing a challenge to the assessment of common 
mental disorders. 

Risk factors for burnout 

As previously mentioned, burnout is a concept primarily explored within 
the field of work and organizational psychology. Most studies addressing 
its risk factors have centered around specific occupational groups, such as 
teachers (Mijakoski et al., 2022) and healthcare workers (Houkes et al., 
2008; Ong et al., 2021; Verhoef & Blomme, 2022), rather than the general 
population. These studies have predominantly emphasized the 
organizational facets of burnout, rather than investigating its 
intrapersonal aspects. Possible work-related causes of burnout include 
workload, time pressure, high demands, low job control, high workload, 
low reward and job insecurity, work-family conflict, presenteeism and 
poor leadership (Aboagye et al., 2019; Aronsson et al., 2017; Gravestock, 
2023; Nilsen et al., 2016; Nilsen et al., 2017). Relevant intrapersonal 
aspects are, for example, personality traits such as neuroticism, and states 
of depression and anxiety (Aumayr-Pintar et al., 2018; Schaufeli, 1998).  

Burnout and exhaustion are also related to low physical activity (Ahola et 
al., 2012) and among professionals in healthcare, burnout has been shown 
to be directly related to short sleep time (Tokuda et al., 2009). When 
assessing risk factors, longitudinal studies are generally preferred since 
they can track how these factors evolve and help to establish causation. 
However, many studies on burnout are cross-sectional, which makes it 
impossible to determine whether the studied conditions are actual risk 
factors for burnout. To my knowledge, the association between burnout 
and several behavior-related health risk factors has not been 
systematically studied in nationally representative samples with a few 
exceptions such as Ahola (2012). 
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Resilience factors in stress and burnout 

Resilience is the ability to mentally and emotionally cope with a stressful 
situation. This means that individuals challenged by risk factors can still 
recover, maintain, or improve their mental health. In order to develop 
resilience against burnout there must be a balance between work, leisure 

activities, and sleep.  

Building resilience involves developing resources such as hardiness, self-
efficacy, and self-esteem (Chen et al., 2015). Aligned with Lazarus' 
appraisal theory, Kobasa (1979) conceptualized hardiness as a factor 
diminishes the perceived threat during appraisal (stressor) and enhances 
the anticipation of successful coping. Self-efficacy refers to an individual's 
belief in their own ability to successfully accomplish a specific task or 
achieve a particular goal (Bandura, 1977). Self-efficacy is not a measure of 
the skills one possesses, but rather the confidence in one's capability to 
manage challenges.  A concept related to self-efficacy is perceived 
competence, a term within Self-Determination Theory (Deci & Ryan, 
2000) which captures an individual's subjective evaluation of their 
capabilities and effectiveness in addressing tasks, challenges, or goals.  

Social support is considered to be one of the most important protective 
factors buffering the effects of resource loss and stress (Hobfoll, 2002). 
Research indicates that the influence of social support stands out as one 
of the most resilient and impactful markers among available resources  
(Hobfoll, 2002). 

Physical exercise can be regarded as a buffer against stress (Schnohr et al., 
2005) and has been shown to regulate the release of stress hormones such 
as cortisol and adrenaline and lower the risk of burnout.  An active 
intervention for patients with stress-related exhaustion lowered burnout 
levels at the 18-month follow up, making it “smart to exercise your heart” 
(Hillman et al., 2008; Lindegård et al., 2015).  

Sleep serves as a foundational pillar for resilience against stress by 
promoting overall health, and influences the regulation of stress 
hormones, such as cortisol (Walker & van der Helm, 2009). A good night's 
sleep can therefore contribute to a clearer mindset and a greater ability to 
cope effectively and solve daily challenges (Crick & Mitchison, 1983). 
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Etiology of burnout 

Understanding the etiology, or the underlying causes, of conditions is 
crucial for the effective treatment of and psychoeducation pertaining to 
burnout. While epidemiology answers the question as to how the 
disturbances is distributed in a population etiology answers the question: 
"Why did this patient develop this disease at this particular time?" (Rose, 
2001). The etiological models elaborated upon in this section can be used 
as frameworks to understand how burnout develops, deteriorates, and 
evolves over time in an individual. By examining the pathways of 
deterioration and maintaining mechanisms, researchers and healthcare 
professionals can identify critical points where interventions might 
effectively slow down or halt disease progression, allowing etiology and 
disease models to guide the content of preventive programs and the 
actions of the healthcare providers during the treatment process. 

Perpetuating models of burnout 

Most people experience daily stress, often resulting in negative emotions. 
So how can we explain different individual outcomes? Is it the frequency, 
intensity, duration, or the relationships between stress and negative 
emotions? Why do some adopt avoidant coping strategies, while others 
lean towards overcommitting coping strategies, two diametrically 
different behaviors that both perpetuate burnout? Why do some 
individuals tackle overwhelming external environmental stressors and 
remain healthy, while others struggle with few external stressors, but 
extensive worrying, later developing mental ill-health?  

To understand individual differences, etiological models may help us 
understand different pathways of deterioration and maintenance 
mechanisms. Although there is no single well-established psychological 
etiological model for chronic stress and burnout, Zoe Tyrrell (2010), and 
Niclas Almén (Almen, 2021; Almén, 2021, 2022a, 2022b) have proposed 
a framework of functionalistic learning theory and cognitive information 
processing theory as a generic model for ill-health that may lead to 
burnout. In the stress intervention in Study III one home assignment for 
patients is to identify personal information that allows their stress related 
ill health to develop and maintain through working with the SORC model 
of behavioral analysis (Kanfer & Saslow, 1965). Behavior analysis suggests 
that human behavior is influenced by preceding (triggering) and 
succeeding conditions. This concept forms the initial components of the 
SORC model: S-O-R-C = Stimulus – Organism - Response – 
Consequence.  Figure 2 shows a SORC model where patient can add 
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personal information from their own self-monitoring and naturalistic 
observations. The Figure also shows additional relevant functional 
relationships identified in previous literature from Almén and Tyrrell. 

 

Figure 2. A personalized SORC analysis of preceding, avoidant, or 
over-regulated maintenance patterns. 

The SORC analysis bridges from how ‘people react in general’ to stress 
(epidemiological or a nomothetic perspective) to how ‘I’ react specifically 
to this stressful situation (an idiographic or personalized perspective). The 
S stands for stimuli or stressor, and the O stands for Organismic variables 
(Goodman, 2021) refers to automatic stress responses as automatic 
thoughts (Ruggiero et al., 2018), feelings, somatic responses (the 
biological conditions of behavior). Tyrrell (2010) suggest that appraisals 
such as “in order to prevent burnout I must not overexpose myself to 
stress and watch out for signs of emotional fatigue” might sometimes lead 
to selective attention, and the individual becoming hypervigilant 
regarding physical changes. This, in turn, lead to increased attention paid 
to signs of emotional fatigue (Moss-Morris et al., 2005). According to 
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Lazaruz appraisal theory, when a stressor is perceived as overwhelming 
(“I can’t cope”) the person’s automatic stress response increases, (hence 
the arrow back to the stress response in the above Figure).  

The R stands for response or target behaviors. Avoidance is the hallmark 
behavior of many emotional disorders, which means avoiding situations, 
places, or people. Ignoring inner reactions (stress responses) is a form of 
emotional avoidance that offers short-term relief by reducing distress. 
However, in the long term, it hinders the acknowledgment of one's body's 
natural warning signals and, of course, does not lead to alternative coping 
strategies such as recovery behaviors. Safety behaviors are actions 
individuals engage in to reduce or manage a perceived threat in specific 
situations (Salkovskis, 1989; Salkovskis et al., 1999). Tyrrell (Tyrrell, 
2010) characterizes safety behavior in burnout as actions that uphold 
negative thoughts about the capacity to cope. Examples of safety 
behaviors can include seeking reassurance from others to ease the stress 
response or may manifest as engaging in repetitive actions such as 
thorough preparation, behaviors that are helpful in the short run to 
moderate the stress response (Gross, 2013, 2015). Tyrrell (2010) relates 
the avoidance and safety behavior in the burnout-model to the fear-
avoidance model of chronic pain (Vlaeyen & Linton, 2000), which 
explains how individuals with chronic pain may avoid activities they 
believe can worsen their pain and become hypersensitive to pain-related 
cues. 

In the model C1. stands for short term consequences, which often take the 
form of an emotional modulation of the stress response and emotional 
distress. If the modulating behavior leads to a reduction in the stress 
response it is negatively reinforced.  However, the long-term consequence 
of the response modulation, (C2 in Figure 2), is that no new experience or 
recovery behavior can take place and no opportunity to disconfirm the 
negative cognitive appraisal or catastrophic thought is made, maintaining  
the stress- related ill-health a vicious circle (Craske et al., 2014).  

Almén’s (2021) framework on how burnout is developed and maintained 
is founded on the premise that burnout is a consequence of prolonged or 
frequent stress responses without sufficient recovery responses. Stress in 
and of itself is not the issue, as many individuals experience stressful 
periods. Insufficient frequency of recovery responses during the day 
(Dahlgren et al., 2022; Geurts & Sonnentag, 2006; Lisspers et al., 2014) 
and weekends (Fritz et al., 2010) and not enough sleep (Ekstedt et al., 
2009; Soderstrom et al., 2012; Sonnenschein et al., 2007; Åkersted et al., 
2009) are contextual or behavioral aspects that can be modified and 
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increased in frequency (Almén, 2021). The recovery paradigm of stress is 
therefore one of the main ingredients in stress intervention. Improving 
sleep quality and quantity is therefore essential for preventing burnout. 

Prevention of stress related ill-health and burnout 

"It is better to be healthy than ill or dead. That is the beginning and the 
end of the only real argument for preventive medicine. It is sufficient." 

-Geoffrey Rose  

Although distinguishing between prevention and treatment can be 
challenging, this thesis comprehends ‘prevention’ as being separate from 
treatment, yet complementary, using a stepped care approach where 
interventions are increased step by step based on the individual's needs 
and response to treatment (Bower & Gilbody, 2005b; Espie, 2009; 
Meeuwissen, 2018; S. Salomonsson et al., 2018; Seekles et al., 2009; 
Wong et al., 2020). Both prevention and treatment share a common 
objective: reducing the burden of common mental disorders (O'Connell et 
al., 2009). In Guidelines for Prevention in Psychology ("Guidelines for 
prevention in psychology," 2014), the American Psychiatric Association 
(APA) provides a definition of prevention as including one or more of the 
following aspects: (a) preventing the occurrence of a problematic 
behavior; (b) delaying the onset of a problematic behavior, particularly 
among those at risk; (c) reducing the impact of a problematic behavior; 
(d) strengthening knowledge, attitudes, and behaviors that promote 
emotional and physical well-being; and (e) promoting institutional, 
community, and government policies that advance the overall physical, 

social, and emotional well-being of the larger community. 

According to Mrazek and Haggerty (1994) primary prevention aims to 
reduce the incidence, i.e., the number of new cases of a disorder or illness. 
Secondary prevention aims to reduce the prevalence of mental disorders, 
i.e., the rate of established cases in the population. Tertiary prevention 
focuses on reducing the disability associated with an existing disorder or 
illness, and the possibility for people with lifelong diagnosis to live a good 
life. While the goals of these prevention types seem straightforward, there 
is often significant debate and disagreement regarding their practical 
implementation. Instead, another definition presented by Godron (1983) 
is often used in prevention and mental health reports (Unenge Hallerbäck 
et al., 2021). These levels of prevention are deemed ‘Universal Prevention’, 
‘Selective Prevention’ and ‘Indicated Prevention’. 
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Universal prevention 

This category targets the general public or entire population, as in the case 
of a campaign by the National Board of Health, or the implementation of  
‘large-scale’ approaches, such as the use of mass media. However, these 
extensive mass media initiatives appeared to influence attitudes, but did 
not necessarily bring about changes in behavior (Brown et al., 2000). A 
successful universal prevention approach is the Västerbotten Intervention 
Program (VIP). VIP is a county-wide, long-term intervention for 
cardiovascular disease conducted within the primary healthcare system. 
It integrates individual and population-based strategies with a central 
element being a health discussion (i.e., promoting physical activity and a 
healthy diet, and the reduction of smoking and alcohol consumption). It 
includes a physical examination and a detailed questionnaire conducted 
for all persons living in Västerbotten (universal) at 40, 50, and 60 years of 
age (Blomstedt et al., 2015). National public health focusing on universal 
prevention usually highlights issues such as physical activity and healthy 
diets as essential health-related behaviors (Albakri et al., 2021; Blomstedt 

et al., 2015). Surprisingly, stress and sleep are not given similar attention.  

Universal prevention for stress aims to guide individuals away from 
potential health problems and maintain well-being in those already 
balancing stress/recovery. However, according to the “prevention 
paradox” concept (Rose, 2001), most new cases arise from the larger 
healthy group. Paradoxically, those not currently facing sleep and stress 
problems benefit most from universal interventions. These individuals 
may not show immediate behavioral changes, but ideally, they will be less 

likely to develop problems over time compared to typical development. 

Selective prevention 

Selective Prevention focuses on individuals or subgroups of the 
population at significantly higher risk of developing a disorder compared 
to the rest of the population. Selective preventions often involve a 
‘teaching’ format comprised of group psychoeducation or using various 
formats, including individual, group, or computerized interventions (Noh 
& Kim, 2023), and can take place in schools, communities or workplaces. 
Selective prevention holds promise for younger individuals, given that, 
half of all cases of mental disorders are initiated by age 14, frequently 

preceded by subclinical psychosocial disturbances (Parry, 1992). 
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Indicated prevention 

Indicated Preventive interventions in mental healthcare are used for 
individuals showing subthreshold manifestations of mental health 
disorders and who are at risk of developing more severe ill-health. As 
emphasized in a scoping review in The Lancet conducted by Arango et al. 
(2018), interventions aimed at subthreshold groups have the potential to 
be both cost-effective and efficient. This strategy reduces the number of 
individuals exposed to the intervention while concentrating on those who 
may already be in need of care. For children, examples of indicated 
prevention include programs such as COPE (Lochman & Wells, 2002) and 
the Incredible Years program (Overbeek et al., 2021). For adults, CBT 
oriented indicated prevention interventions, both face-to face and 
computerized, have had good outcomes (Svardman et al., 2022). The 
stress and sleep interventions evaluated in Study III also fall under the 
umbrella of indicated prevention because participants experience 
perceived distress from stress and/or sleep issues without necessarily 
having received a diagnosis. However, individuals who do not effectively 
cope with these conditions are at risk of developing more severe 
conditions. In line with the expanded definition of Indicated Prevention  
suggested by the National Institute of Mental Health (NIMH, 2001), 
preventive interventions can also be targeted at individuals with a current 
diagnosis or a history of symptoms with the goal of preventing relapse, or 
with an emphasis on preventing comorbidity or disability. Promoting 
healthy sleep is an effective initial step for indicated prevention, as sleep-
related issues can adversely affect the progression of a mental disorder 
(Gee et al., 2019; Pigeon et al., 2017; Pigeon et al., 2008) 

Treatment of stress related ill-health and burnout 

While the term "treatment" often is associated with indicated prevention, 
it can be argued that there is a distinction between treatment and 
indicated prevention. In treatment studies the inclusion criteria for 
addressing treatment are usually a distinct diagnosis. The goal of 
treatment is a therapeutic relief, addressing an already existing 
diagnosable condition. 

CBT as the gold standard  

Cognitive Behavioral Therapy (CBT) has emerged as the gold standard 
treatment with a substantial body of empirical evidence supporting its 
efficacy in treating a wide range of mental health conditions (Butler et al., 
2006). CBT is a ‘multicomponent’ treatment approach and lacks 
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consistent definition in the literature.  Cognitive-behavioral interventions 
in occupational settings are more effective than the other intervention 
types (Richardson & Rothstein, 2008; van der Klink et al., 2001). In a 
systematic review on workplace interventions by Ahola (Ahola et al., 
2017), the focus was on examining interventions for burnout symptoms 
and facilitating return to work for employees experiencing burnout. The 
outcomes showed mixed results. Specifically, a meta-analysis of four 
individual-targeted RCT-interventions did not demonstrate significant 
effects on exhaustion and cynicism. Notably, the review did not include 
studies centered on group-based interventions or those within a 
healthcare or primary care context. However, a Swedish return-to-work 
intervention, the Redesigning Daily Occupations program (Erlandsson, 
2013), has been modified specifically designed for integration into 
primary health care (Fox et al., 2022). This adjustment reduces the 
number of original treatments from twenty to thirteen sessions. The 
effectiveness of this approach has been evaluated in a primary care setting 
in Ireland, showing promising results. Nevertheless, no control group was 
utilized and only women were included (Fox et al., 2022). 

Moving over to treatment for clinical burnout in healthcare settings the 
conditions are markedly understudied (Lindsater et al., 2018; Lindsater 
et al., 2019; Lindsäter, 2022; Perski et al., 2017; Salomonsson, 2018; 
Salomonsson et al., 2017). Nonetheless, a recent scoping review by van de 
Leur et al. (2023) of psychological treatment for burnout or similar 
symptoms (the concept exhaustion due to persistent non-traumatic stress 
was used) the objective was to outline the diverse definitions, diagnoses, 
treatments, outcome measures, and results attained in clinical treatment 
studies. In this review workplace interventions were excluded. However, 
there were no studies on primary care using short group interventions, 
indicating a gap in the research on short group interventions in the first 
line of healthcare. The interventions made in primary care were mostly 
CBT internet-based interventions (Lindsater et al., 2018; Lindsater et al., 
2019) and individual interventions (Salomonsson et al., 2020; 
Salomonsson et al., 2017; Sigrid Salomonsson et al., 2018). The most 
common interventions were cognitive-behavioral, relaxation, 
organizational, or multimodal interventions. In the healthcare context, 
Multimodal Stress Rehabilitation is often used. It involves the 
simultaneous application of various interventions by a collaborative team 
of professionals and includes interventions for lifestyle change concerning 
balance between activation and recuperation, relaxation techniques, 
group sessions, specific return-to-work-interventions and 
communication with the patient’s workplace (Norström et al., 2022; van 
de Leur et al., 2020; Wallensten et al., 2019). However, a scoping review 
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by Lindsäter et al. (Lindsäter, 2022) explored CBT-interventions for ED 
in healthcare settings and found three RCTs that suggest a reduction in 
symptoms among ED participants following CBT interventions (including 
ACT) compared to control conditions post-intervention. No significant 
between-group differences persisted at follow-up assessments. The review 
concluded that evidence within healthcare settings for any specific type of 

intervention remains limited.  

In summary, there is a lack of evidence-based treatment identified for 
managing burnout in healthcare settings. There is no evidence supporting 
the effectiveness of group treatment modules in primary care, and no 
studies have involved non-experts leading interventions in healthcare 

settings. 

Sleep disturbance and insomnia 

Markov (2006) characterizes the behavioral aspect of sleep as “reclined 
position, closed eyes, decreased movement, and decreased responsivity to 
internal and environment”. Within the normal range, higher core body 
temperature is associated with alertness, and lower temperatures with 
sleep and sleepiness (Adams & Sutker, 2001). One might say that sleep is 
the opposite of stress. Stress puts the body in an alert state whereas in 
sleep the body can rest, rebuild worn-out cells, and consolidate memory 
in order to wake up and be ready for the next day’s challenges (Walker, 
2017).  

Sleep has furthermore been found to consist of different phases with 
different qualities which are usually referred to as ‘stages’. Sleep-stages 
can be divided into rapid eye movement sleep (REM) and non-rapid eye 
movement sleep. These conditions alternate across the night in a 90-
minute cycle (Walker, 2017). Non-rapid eye movement sleep can further 
be divided into three substages, corresponding to increasingly deeper 
states of sleep (Berry et al., 2012; Schulz, 2008). Stage 1 often occurs in 
the beginning of sleep. People in this stage often believe that they have 
been fully awake. In stage 2 no eyes are moving and there is no dreaming. 
Stage 3 is associated with deep sleep or slow wave sleep, where dreaming 
can occur, but not as frequently as in REM sleep (Walker, 2017). REM 
sleep is identified by random and rapid movements of the eye, 
accompanied with low muscle tone in the body. About 80 % of dreams 
occur in this state (Markov & Goldman, 2006) and it is associated with 
constant internal temperature, and relaxation of the entire body (Walker, 
2017). During REM sleep the forebrain is widely stimulated by the brain 
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stem and is isolated from input from the sensory system (Crick & 
Mitchison, 1983). 

In foundational sleep research there is a strong relationship to the 
biological-/response-based research tradition where a polysomnography 
machine can be used to identify different stages in the sleep cycle and 
measure changes in the brain’s electrical activity (Berry et al., 2012; Van 
Someren, 2021). Polysomnography typically includes the measurement of 
brain activity (via electroencephalography), eye movement (via 
electrooculography), muscle activity (via electromyography), and heart 
rate. Polysomnography helps identify specific sleep-related abnormalities 
and provides objective measurements of sleep architecture and sleep 
continuity in individuals with insomnia (Fernandez-Mendoza et al., 
2012).  

It is always difficult to admit when your parents are right, but when it 
comes to sleep most parents are right when they talk about the importance 
of going to bed on time. When it comes to hardcore evidence it turns out 
your mother has good empirical support! Sleep is maybe one of the most 
health-bringing behaviors for individuals (Walker, 2017). 

Epidemiology of insomnia 

Insomnia symptomatology and definition  

‘Sleep disturbance’ and ‘sleep disorder’ are broad terms and include a wide 
range of sleep-related problems which allows researchers to study and 
consider a variety of sleep-related conditions. However, the broadness of 
the terminology and the holistic approach may potentially lead to 
diagnostic ambiguity and a lack of consistency in research. In contrast, 
insomnia offers a specific and well-defined clinical construct. Insomnia is 
a common sleep disorder characterized by persistent difficulties falling 
asleep, staying asleep, or experiencing restorative sleep, despite having 
adequate opportunities to sleep (American Psychiatric & American 
Psychiatric Association, 2013; Edinger et al., 2004). At some point in their 
life, almost everyone experiences episodes of insomnia. So, what sets 
those individuals who recover without treatment apart from those who do 
not recover and require treatment? 

The natural history of insomnia, as outlined in studies by Ellis et al. (2014; 
2021; 2012), Hildreth (2009), and Morin et al. (2009) typically follows a 
pattern where insomnia often begins with an identifiable trigger, such as 
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a stressful life event, medical condition, or with medication use, but can 
also arise without an apparent cause. Initially, individuals may experience 
acute or short-term insomnia, which lasts for a few nights or weeks. The 
insomnia may remit spontaneously, with individuals returning to a 
normal sleep pattern. However, it can also be recurrent, with periods of 
remission followed by episodes of insomnia, particularly if predisposing 
factors remain unresolved. Over time, individuals with chronic insomnia 
may develop heightened concerns and anxiety about their sleep, which 
can exacerbate into a chronic condition (A. G. Harvey, 2002). The studies 
described above provide insights into the progression and potential 
outcomes of insomnia, highlighting the need for early intervention and 
effective management strategies which will be discussed later in the 

section addressing prevention. 

Diagnostic assessment of insomnia   

In contrast to other disorders, for a long-time insomnia was 
conceptualized as a symptom linked to other mental health conditions 
such as depression. Two longitudinal epidemiological studies by Ford and 
Kamerow (1989) and Breslau et al. (1996) played an important role in 
reshaping the understanding of the diagnostic assessment of insomnia. 
They highlighted that even when individuals recovered from depression, 
insomnia could sometimes persist. Consequently, insomnia should be 
considered as a distinct diagnosis rather than just a symptom of other 

conditions.  

Today insomnia is regarded both as a symptom in other disorders, such 
as depression (e.g. difficulties falling asleep) and defined as a disorder in 
its own right (American Psychiatric & American Psychiatric Association, 
2013). A diagnosis of insomnia is based solely on patient’s data and a 
clinician's assessment. Thus, no objective sleep measurements, such as, 
for example polysomnography, are needed to give the diagnosis. 
According to the DSM-5 criteria (APA, 2013) insomnia is defined as the 
experience of difficulties falling asleep, maintaining sleep, or suffering 
from early morning awakening. These sleep symptoms must be coupled 
with daytime impairments, such as decreased attention or problems in 
concentration. The symptoms must occur at least three times a week over 
a period of at least three months to be diagnosed as insomnia disorder. If 
the insomniac symptoms are clearly due to another medical/mental 
disorder/sleep disorder or to substance use, they are not diagnosed 
separately. The DSM criteria do not provide specific quantitative 
guidelines for determining the duration of wakefulness required to 

classify sleep as problematic (APA, 2013).  
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In ICD-11, Insomnia disorders are categorized under "sleep-wake 
disorders" and are characterized by “the complaint of persistent difficulty 
with sleep initiation, duration, consolidation, or quality that occurs 
despite adequate opportunity and circumstances for sleep, and results in 
some form of daytime impairment. Daytime symptoms typically include 
fatigue, depressed mood or irritability, general malaise, and cognitive 
impairment.” (WHO, 2023). The insomnia disorders in ICD-11 are 7A00 
Chronic insomnia (> 3 months), 7A01 Short-term insomnia (< 3 months) 
and 7A0Z Insomnia disorders, unspecified. 

Prevalence of insomnia and its impact on health 

The arrival of modern life with its associated stressors has made insomnia 
one of the most significant mental health concerns. National psychiatric 
data from a UK survey demonstrated sleep disturbances to be more 
common than depression, anxiety, and worry in both men and women 
(Singleton et al., 2003). Depending on the specific definitions used (i.e. 
insomnia symptoms vs disorder, sleep dissatisfaction), approximately 
5%-10% of the population experiences chronic insomnia disorder 
according to DSM-criteria, while about 10%-35% of individuals 
occasionally report experiencing a night of poor sleep (Jansson-Frojmark 
& Linton, 2008; Linton et al., 2015; Mai & Buysse, 2008; Morin & Jarrin, 
2022a, 2022b; C. M. Morin et al., 2006; Ohayon, 2002; Ohayon & 
Reynolds, 2009; Ohayon & Roth, 2003). Over the past 10-15 years there 
seems to have been an increase of insomnia prevalence according to 
follow-up surveys in the UK, Norway, Finland, and Canada (Calem et al., 
2012; Garland et al., 2018; Kronholm et al., 2016; Pallesen et al., 2014). 

A systematic review conducted by Zhang et al. (2006) confirmed an 
overall higher risk of insomnia in women with a risk ratio of 1.41 for 
women versus men. Conversely, there are a few studies from Finland, 
Japan, and Australia which found no significant sex difference in the 
prevalence of insomnia (Hublin et al., 1996; Kim et al., 2000; Olson, 
1996). Insomnia is generally more prevalent among middle-aged and 
older adults (Morin & Jarrin, 2022b). However, the nature of insomnia 
varies with age, with sleep maintenance difficulties being more common 
in middle-aged and older adults, while sleep initiation difficulties are 
more frequent among younger adults (Ohayon, 2002). Insomnia is highly 
prevalent in primary care settings with 40% of patients in these settings 
reporting substantial disturbances in their sleep pattern (Aikens & Rouse, 
2005).  
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Regarding the impact of insomnia on daily life, insufficient sleep duration 
and poor sleep quality have been associated with a range of negative 
effects on health and quality of life (Grandner et al., 2015; Grandner, 2017; 
Leger et al., 2001). Sleep is involved in many biological systems and 
influences various aspects such as mortality (Grandner et al., 2010), 
cancer (Chen et al., 2018; Lu et al., 2013; Zhao et al., 2013), dementia (Shi 
et al., 2018; Xu et al., 2020), weight gain and obesity (Chaput et al., 2014; 
Greer et al., 2013; Li et al., 2017; Shahdadian et al., 2023; Wu et al., 2017; 
Wu et al., 2014), type 2 diabetes (Anothaisintawee et al., 2016; Cappuccio 
et al., 2010; Shan et al., 2015), cardiovascular disease (Covassin & Singh, 
2016; Li et al., 2014; Meng et al., 2013; Sofi et al., 2014), inflammation 
(Irwin, 2015; Irwin et al., 2016), cognitive functioning (Van Dongen & 
Kerkhof, 2010) and hallucinations (Sheaves et al., 2016) as well as 
behavioral problems such as aggression and violence (Kamphuis et al., 
2012). Sleep deprivation can lead to a variety of problems, such as 
impaired memory and decision-making, diminished attention span, an 
increased risk of car accidents (Roth, 2007; Sagaspe et al., 2008). 

Comorbidity of insomnia 

Insomnia often co-occurs with other mental health conditions such as 
depression, anxiety, and burnout. A complication associated with the 
symptomatology of insomnia, anxiety, depression, burnout, and 
somatization is the potential for significant symptom overlap, as outlined 

in their definitions in the DSM and ICD-11. 

Some of the symptoms that defines depression are characterized as being 
accompanied by “…other symptoms such as difficulty concentrating, 
feelings of worthlessness or excessive or inappropriate guilt, 
hopelessness, recurrent thoughts of death or suicide, changes in appetite 
or sleep, psychomotor agitation or retardation, and reduced energy or 
fatigue (WHO, 2023). Evidently, change in sleep pattern, such as 
insomnia and hypersomnia, is one of the core symptoms of depression 
(Murphy & Peterson, 2015). However, “difficulty concentrating” and 
“reduced energy or fatigue” are also influenced by poor sleep, as sleep 
disruption can contribute to mood swings and exaggerated feelings of 
“guilt” and “hopelessness” (Staner, 2010). Epidemiological studies have 
confirmed a bidirectional relationship, meaning that sleep problems can 
contribute to the severity and duration of depressive episodes, and 
depression can also lead to insomnia (Jansson-Frojmark & Lindblom, 
2008; Sivertsen et al., 2012).  
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Symptoms of anxiety disorder are, according to the ICD 11, related to or 
overlapping with insomnia, for instance, “excessive worry…muscle 
tension or motor restlessness…. difficulty concentrating. Irritability. Sleep 
disturbances (difficulty falling or staying asleep, or restless, unsatisfying 
sleep)” (WHO, 2023). Unsatisfying sleep is one of the core symptoms of 
anxiety as well as in insomnia and depression. Stress activates the body, 
keeping it alert, whereas during sleep, the body can find rest. However, 
with excessive worry, racing thoughts and muscular tension or motor 
restlessness, the likelihood of falling asleep diminishes (Cox & Olatunji, 
2016). Furthermore, with poor sleep comes irritability and difficulty 
maintaining concentration (Alhola & Polo-Kantola, 2007). Inadequate 
sleep can initiate or worsen anxiety (Seo et al., 2021). In all, evidence 
suggests that there is a bidirectional relationship between insomnia and 
anxiety (Jansson-Frojmark & Lindblom, 2008) and that individuals with 
insomnia are three times more prone to developing an anxiety disorder 

compared to those without insomnia (Hertenstein et al., 2019). 

The core symptoms in burnout also overlap with the symptoms of 
insomnia, at least according to the Shirom -Melamed definition (Melamed 
et al., 1992b; Nordin & Nordin, 2013; Shirom, 2005; Shirom & Ezrachi, 
2003), in which physical fatigue, emotional exhaustion, and cognitive 
weariness are the key components. Noticeably, insufficient sleep may lead 
to fatigue (Dawson & Reid, 1997). Just as in anxiety, increased stress 
places the body in a state of heightened tension, leading to difficulties 
falling asleep (Söderström et al., 2004). Poor sleep will affect cognitive 
functions (Wardle-Pinkston et al., 2019), such as difficulty concentrating 
(Stepan et al., 2020), impaired memory (Walker et al., 2007), and 
cognitive processing speed (Lim & Dinges, 2010). As mentioned before, 
sleep disruption also contributes to irritability and mood swings (Buysse, 
2013). Polysomnography studies have shown that individuals with 
burnout exhibit greater sleep fragmentation, more arousal during the 
night, reduced slow wave sleep, and decreased REM sleep (Ekstedt et al., 
2009). Studies have also found a higher prevalence of insomnia in 
individuals with high burnout scores compared to those with low scores 
(Vela-Bueno et al., 2008). Longitudinal studies suggest that inadequate 
sleep can serve as a risk factor for fatigue and predict clinical burnout 
(Armon et al., 2008; Blom et al., 2015; Ekstedt et al., 2006; Soderstrom 
et al., 2012; Söderström et al., 2004). Similar to the relationship observed 
in depression and anxiety, there exists a bidirectional (Armon, 2009) 
relation between insomnia and burnout (Armon, 2009; Jansson-
Frojmark & Lindblom, 2011). 



 

30 

A study by Ohayon et al. (2003) underscores the complex interplay 
between insomnia and mood/anxiety disorders, emphasizing the 
importance of timely interventions and integrated treatment approaches. 
The results showed that insomnia preceded the onset of mood disorder 
symptoms in over 40% of cases and occurred at the same time in over 22% 
of the cases. When anxiety disorders were considered, insomnia co-
occurred with anxiety disorder in more than 38% of cases or followed it in 
more than 34% of cases. First, this means that there are high levels of 
comorbidity of insomnia with mood or anxiety disorders. Second, the 
temporal relationship suggests that insomnia can potentially serve as an 
early risk factor for the development of common mental disorders. Third, 
a clinical implication is that treating insomnia early may prevent or 
mitigate the severity of mood and anxiety disorders. Fourth, in terms of 
public health and preventive strategies, the findings by Ohayon (2003) 
suggest that early intervention to manage insomnia can prevent mood or 
anxiety disorders. If insomnia can be effectively treated or managed, it 
may reduce the risk of developing more severe common mental health 
conditions. This will be elaborated upon more in the section on 

prevention. 

Risk factors for developing insomnia 

Longitudinal prospective studies enable the examination of risk factors for 
insomnia. Most longitudinal studies use insomnia as a predictor of various 
mental and somatic outcomes. However, longitudinal studies on risk 
factors for insomnia are limited in number (Ohayon, 2002). Risk factors 
for insomnia can be categorized into environmental 
(lifestyle/occupational), biological, and psychological factors. In the 
following sections on the etiology of insomnia, I will discuss how these 
three categories interact and contribute to the development of insomnia. 
First, I provide an overview of the research on the risk factors for 
developing insomnia in a working population as well as in the general 
population.  

Considering insomnia from an environmental perspective, stress is a 
prominent factor in triggering the development of insomnia. Taking an 
organizational work approach, a study conducted by Jansson and Linton 
(2006b) demonstrated that elevated work demands were associated with 
an increased risk of developing insomnia one year later. Irregular sleep 
patterns or shift work, and excessive screen time before bedtime can all 
contribute to the onset of insomnia (Akerstedt et al., 2002). Other 
environmental events that can contribute to the onset of insomnia are life 
events such as trauma, divorce (Hale, 2005), financial stress (Peltz et al., 
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2021) and major loss (Lancel et al., 2020). In a longitudinal study, Legget 
et al. (2016) investigated the impact of sleep disturbances on the 
development of depression over a 25-year period. The findings suggested 
that individuals facing an above-average number of life events and 
experiencing disrupted sleep patterns were at a higher risk of developing 
depressive symptoms compared to those who encountered above-average 
stress but enjoyed restful sleep. This suggests good quality of sleep can 
serve as a moderating buffer against life stress and future debilitating 
symptoms. Individuals with low socioeconomic status report more 
frequent mental distress and insomnia symptoms (Benbir et al., 2015; 
Etindele Sosso et al., 2022), suggesting that it may be a potential risk 
factor for insomnia, or at the very least, a variable that should be 
controlled for in epidemiological studies (Anderson et al., 2007; Pallesen 
et al., 2014; Zahran et al., 2004). 

From a biological standpoint, two primary risk factors associated with 
insomnia are advancing age and being female. High age is often 
accompanied by a changed sleep pattern, making insomnia more common 
among old individuals (Rediehs et al., 1990). Additionally, being female 
increases the likelihood of experiencing insomnia, which can be 
influenced by hormonal fluctuations, such as those that occur during 
menstruation, pregnancy, and menopause (Baker et al., 2018). Moreover, 
a family history of insomnia can also contribute to an individual's 
susceptibility to the condition, suggesting a genetic predisposition in some 

cases (Sateia et al., 2017). 

In addition to these biological factors, somatic and medical conditions can 
significantly elevate the risk of developing insomnia. Asthma, 
fibromyalgia, headaches, and chronic pain are examples of conditions that 
can act as risk factors for insomnia (Kim et al., 2001; Nordin et al.; Schlarb 
et al., 2017; Zhang et al., 2012). Research has shown a complex interplay 
between sleep and pain, where sleep disturbances can exacerbate chronic 
pain, and individuals with high pain levels often report more sleep-related 
issues. This mutually reinforcing connection underscores the importance 
of addressing both sleep disruptions and the underlying medical 
conditions in individuals experiencing insomnia. 

Resilience factors for insomnia 

Epidemiologic studies that explore factors contributing to resilience in 
insomnia can provide valuable insights for the prevention of sleep 
disorders and are crucial for the development of effective prevention and 
treatment programs (Morin & Jarrin, 2013). If individuals at risk of 
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developing insomnia can learn and apply resilience factors in their day-
to-day lives, these elements can serve as a protective buffer, balancing the 
trajectory of future development. Not surprisingly, maintaining healthy 
sleep patterns such as bedtime routines and a good sleeping environment 
has positive effects on reducing the risk of common mental disorders such 
as depression (Tsuno et al., 2005) and anxiety (Cox & Olatunji, 2016; 

Marcks et al., 2010; Papadimitriou & Linkowski, 2005).  

Psychological characteristics, such as positive attributional style, coping 
strategies, hope, and optimism are resilience factors that are associated 
with low insomnia risk (Norlander et al., 2005). However, the outcomes 
regarding which coping style (problem-focused, emotion-focused, or 
disengagement) moderate the response of the sleep-wake system are 
uncertain, with limited research evidence available (Sadeh et al., 2004; 
Yoshida et al., 2018). Preliminary findings show that a problem-focused 
coping style may be associated with more sleep time (Sadeh et al., 2004). 
In line with Lazarus’ appraisal stress theory, Morin et al. (2003) found 
that good sleepers do not differ from those with poor sleep as to how often 
they experience daily minor stressors, meaning that good sleepers have as 
many daily stressors as poor sleepers, but they interpret those stressors in 
a way that it does not lead to ruminating or perpetuating negative 
thoughts. Morin and collaborators suggest that appraisal processes, 
rather than the actual stressor itself, are implicated in the genesis of sleep 
disturbance. 

Several studies have demonstrated that good sleepers typically possess 
more social support than poor sleepers (Kent et al., 2015; Troxel et al., 
2010). Social support can promote good sleep in that it nurtures a sense 
of belonging, promotes positive mood states and healthy sleep habits, and 
helps the individual maintain a consistent sleep schedule (Nordin, 2015; 
Troxel et al., 2010). In workplace settings, the Karasek Demand-Control-
Support Model has indicated that having social support at work is linked 
to a decreased risk of experiencing sleep-related issues (Portela et al., 
2015). Jansson and Linton (2006b) similarly discovered in a workplace 
context that social support from a supervisor serves as a protective factor 
for insomnia. However, research conducted during the COVID-19 
pandemic demonstrated that perceived family support was the most 
important factor in buffering against insomnia, trumping the impact of 
support from friends and significant others (Jankowski et al., 2021). 

In recent years, there has been significant attention and support paid to 
the fact that regular physical activity is linked to improved sleep quality 
(Garber et al., 2011; Kredlow et al., 2015). As a result, exercise 
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recommendations emphasize the physical benefits of increased activity 
(Scully et al., 1998). Several reviews have supported the claim that 
physical exercise improves sleep (Kline et al., 2021; Lowe et al., 2019) as 

does mind–body exercises like yoga (Xie et al., 2021).  

A few studies suggest that Problem Solving Therapy (Nezu et al., 2007) 
may be an effective intervention for insomnia (Bedford et al., 2018; Pech 
& O'Kearney, 2013; Vuletic et al., 2016). Effective problem-solving can 
lead to stress reduction, consequently reducing rumination and negative 
thoughts about stressors in life. Having clear goals and problem-solving 
strategies may also act as stress reducers, making it easier to fall asleep. 
However, it is worth noting that there is very limited evidence available to 

fully understand the underlying mechanisms at play.   

Etiological models of insomnia 

Until the late 1990s, there were two models explaining the causes and 
mechanisms of insomnia: the diathesis-stress model (3P model) and the 
stimulus control model. Both are primarily behavioral models. In the 
beginning of the year 2000, cognitive (A. G. Harvey, 2002) and 
psychobiological (C.A. Espie, 2002) models were established. However, 
many of the models are in some way overlapping perspectives, since they 
often use behavioral (environmental, situational, associative, 
conditioning), affective (physiological hyperarousal, emotions), and 
cognitive (attention, thought, memory, threat perception) perspectives. 
The models described here are components of the psychoeducational 
materials taught at the sleep intervention evaluated in Study III. 

Diathesis-stress model 

The diathesis-stress model (3-P model), proposed by Spielman (1987b) is 
a conceptual framework that provides a structured way of understanding 
how insomnia develops. The model encompasses three key components: 
Predisposing, Precipitating, and Perpetuating factors. Predisposing 
factors are the inherent factors that render an individual more vulnerable 
to insomnia. Predisposing factors include genetic predispositions, 
personality traits (Lundh et al., 1995), and physiological characteristics 
that make someone more prone to developing insomnia. For example, a 
family history of insomnia (Morin et al., 2009), high levels of mental ill-
health, physical ill-health, pain, obesity, or sensitive hyperarousal system 
might be predisposing factors (Singareddy et al., 2012). Individuals 
experiencing insomnia often exhibit more emotional reactivity to stress 
compared to those with healthy sleep patterns. This vulnerability can be 
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observed even prior to the emergence of insomnia symptoms (Fernández-
Mendoza et al., 2010) 

Precipitating factors are external events or stressors that trigger the onset 
of insomnia in individuals with predisposing factors. Precipitating factors 
can be acute stressors, life changes, trauma, or other significant events. 
For example, the loss of a loved one, job-related stress, pain, financial 
problems, hot flashes during menopause, or relationship problems may 
serve as precipitating factors (Baker et al., 2018; Proserpio et al., 2020). 
However, for the majority of people, sleep patterns tend to return to 
normal once these triggering events either disappear or lessen in intensity 
(C.A. Espie, 2002).  

Perpetuating factors are behaviors, thoughts, and habits that maintain 
and worsen insomnia once it has developed. These can include excessive 
worry about sleep (A. G. Harvey, 2002; Jansson & Linton, 2006a), 
rumination (Galbiati et al., 2018), performance anxiety (Ascher & Efran, 
1978), attentional bias (Harris et al., 2015), poor sleep habits (Bootzin, 
1979), and hyperarousal (C.A. Espie, 2002). Perpetuating factors are 
transdiagnostic and recognizable from other common mental disorders 
(Bard et al., 2023; Barlow et al., 2020; Ehring & Watkins, 2008; 
Fairholme et al., 2013). The 3-P model focuses on perpetuation factors 
and problematic sleep behaviors such as spending excessive time in bed, 
going to bed earlier, staying in bed longer, or taking daytime naps to 
compensate for lost sleep. These short-term adjustments are self-
reinforcing as they seem to help recover lost sleep and alleviate daytime 
sleepiness. However, in the long term, this practice becomes problematic 
because it creates a mismatch between the opportunity for sleep and the 
ability to sleep. Sleep restriction is therefore a common intervention in 
line with the 3-P model (Spielman, Saskin, et al., 1987). Educating 
individuals about perpetuating factors empowers individuals to identify 
and modify behaviors and thought patterns that contribute to their sleep 
difficulties. This is one of the key elements in psychoeducation for sleep 

interventions. 

Stimulus control model 

In the stimulus control model, Bootzin (Bootzin, 1979; Kryger et al., 2005) 
describes a behavioral model based on behavioral principles, such as a 
stimulus which may prompt a variety of responses, depending on the 
history of conditioning. In persons with insomnia, the normal cues 
associated with sleep (e.g., bed, darkness, closed eyes, etc.) are often 
paired with activities other than sleep. As a result, the subject will spend 



 

35 

a lot of time in bed awake with stimuli that lower the probability of falling 
asleep. Building on this operant analysis, Bootzin introduced a novel 
treatment approach for insomnia known as stimulus control. The original 
stimulus control framework comprised four rules: 1. "Lie down, intending 
to go to sleep only when you are sleepy." 2."Do not read or watch television 
in the bedroom." 3."If you find yourself unable to fall asleep, get up and 
go into another room. Stay up as long as you wish and then return to the 
bedroom to sleep." 4. "If you still cannot fall asleep, repeat Step 3. Do this 
as often as is necessary throughout the night." The stimulus control 
protocol, rooted in operant principles, has become a fundamental 
component in the behavioral treatment of insomnia (Jansson-Fröjmark et 
al., 2023; Charles M. Morin et al., 2006) and is also a component of the 

sleep intervention evaluated in Study III. 

The cognitive model 

The Cognitive model of insomnia by Harvey (2002) is a psychological 
framework that explains the development and persistence of insomnia 
based on the role of dysfunctional beliefs, thoughts, and emotions in the 
onset and maintenance of insomnia. It postulates that a person’s worrying 
about their sleep brings about a negatively toned cognitive activity. This 
anxious state triggers selective attention towards internal and external 
threats. Selective attention toward internal and external threat cues is also 
known as monitoring (Williams, 1997). Increased monitoring or focus on 
sleep-related threats increases the probability of detecting these cues, 
thereby establishing and maintaining a vicious cycle. Dysfunctional 
beliefs and selective attention lead to cognitive and emotional arousal 
(Bastien, 2020; Bonnet & Arand, 1997; Bonnet & Arand, 2009; 
Fernández-Mendoza et al., 2010; Riemann et al., 2010), particularly 
related to sleep. This increased arousal can activate the body's stress 
response, making it even more challenging to fall asleep or return to sleep 
after awakening during the night. The most common maintainers in the 
cognitive model are worry behaviors and overestimation of the perceived 
sleep deficit and reduction in daytime performance that may come 
(Jansson & Linton, 2006) which leads to counterproductive safety 
behaviors (Allison G. Harvey, 2002; Ree & Harvey, 2004; Salkovskis, 
1991; Salkovskis et al., 1999). Common safety behaviors are thought 
control, imaginary control, emotion inhibition, and erroneous beliefs or 
maladapted behaviors such as going to bed early and staying in bed 

longer. 
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Psychobiological inhibition model 

The psychobiological inhibition model, described by Espie (C. A. Espie, 
2002) states that sleep is biologically regulated, but dependent on our 
environment and psychology and how they interact (Colin A. Espie, 
2023). The majority of insomnia models conceptualize insomnia as a 
disorder of hyperarousal, whereas Espie, on the opposite, proposed that 
insomnia occurs in association with a failure to inhibit wakefulness. The 
starting point can be the occurrence of selectively attending to the life 
stressor and the occurrence of insomnia symptoms. Stressful life events 
precipitate both physiologic and psychological arousal (Bonnet & Arand, 
2009; Riemann et al., 2010). The model proposes persistent sleep 
continuity disturbance occurring in relation to a failure to inhibit 
alertness. Espie suggests that good sleep is characterized by homeostatic 
and circadian processes. Two concepts are important: (I) plasticity and 
(II) automaticity. ‘Plasticity’ refers to the ability of the sleep system to 
adjust to situational factors that disrupt normal sleep-wake functioning. 
‘Automaticity’ refers to sleep being triggered and maintained through 
established conditioned connections between sleep-related cues. Ideal 
conditions include emotions being neutral, thoughts being disengaged, 
and low levels of cortical autonomic hyperarousal, combined with an ideal 
sleep environment (dim lighting, comfortable temperature, and the 
absence of stimulating stimuli such as TV or books) (Bootzin, 1979). 
Under such conditions, the typical sleeper effortlessly falls asleep (Colin 
A. Espie, 2023). This means that under normal circumstances, sleep 
occurs without effort and is regulated by homeostatic drives in which 
wakefulness leads to sleep debt, which creates increased pressure for sleep 
and sleep acts as a way to settle that debt (Carskadon & Dement, 1981; 
Colin A. Espie, 2023; Van Dongen et al., 2003). After the more biologically 
driven onset, a more cognitive process initiates in three steps described in 
the attention-intention-effort pathway (Espie et al., 2006): First the 
persons selective attention is drawn towards the acute stressor (health 
concerns, job stress, relational problems). Second, since attention’s 
primary function is to take action in response to perceived needs or 
threats (perceived as a threat and part of the flight-or-fight response), this 
inhibits the normal downregulation of arousal. A third step is when the 
person spends a lot of effort trying to fall asleep (sleep effort). However, 
the inability to fall asleep only increases the perceived threat and serves 
to further prevent the inhibition of wakefulness. 
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Prevention of insomnia 

In recent times, there has been a notable shift towards recognizing the 
importance of sleep as a public health priority in the United Kingdom (C. 
A. Espie, 2023). The report “Waking up to the health benefits of sleep”, 
co-authored by Colin Espie, promotes the necessity for government, 
employers and health care professionals to promote good sleep quality 
and prevent sleep disturbance (C. A. Espie, 2023). When it comes to sleep 
interventions at the prevention level, there is some evidence that it is 

effective. 

Selective prevention 

According to Colizzi et al. (2020), half of all cases of mental disorders start 
by the age of 14 years, underscoring the strategic significance of 
implementing selective prevention programs in schools. Initiatives such 
as school-based sleep programs (Bartel et al., 2019; Bauducco et al., 2019; 
Bauducco et al., 2020), and outside traditional healthcare systems 
promote healthy sleep habits crucial for academic development, 
impacting cognitive functioning and memory (Dewald et al., 2010; 
Medicine, 2009; Seoane et al., 2020). Well-designed and implemented 
programs involving parents can positively influence academic 
performance and health (Blunden & Rigney, 2015; Blunden et al., 2012; 
Chan et al., 2021; Chung et al., 2017; Gruber et al., 2016; Illingworth et al., 
2020; Levenson et al., 2021; Otsuka et al., 2020; Rey et al., 2020; Sheldon, 
2015). The keys in well-designed programs are that they are well 
implemented, involve parents, motivate long-term behavioral change and 
consider the unique needs of different age groups (Bauducco et al., 2020; 
Cassoff et al., 2013).  

Sleep promotion in organizations on an individual level contains sleep 
hygiene education, stress-management techniques, strategic naps, and 
relaxation techniques as effective intervention aspects (Redeker et al., 
2019). On an organizational level, adjustments aimed at promoting better 
sleep for workgroups have involved modifying workplace environmental 
characteristics such as lighting and screening. Effective organizational 
approaches involve implementing duty hour requirements and making 
locally tailored adjustments to work processes (Redeker et al., 2019; 
Robbins et al., 2019). 

Indicated prevention 

Primary care is a good starting point for expanded indicated preventive 
interventions since primary care is “the provision of basic preventive and 



 

38 

curative mental health care at the first point of contact of entry into the 
health care system” (Goldberg & Huxley, 1983). The need for early 
identification and support can prevent burnout and insomnia from 
becoming more severe and debilitating or initiate or moderate 
comorbidity. One of the goals of primary care is not only to cure, but to 
prevent ill-health, and the arguments for preventing diseases are 
economic, practical, and humanitarian (D’Arcy & Meng, 2014; 
Goverment, 1982:763). From an economic standpoint, declining health 
directly impacts on an individual's earning potential. At the societal level, 
expenses related to advanced healthcare services significantly surpass the 
costs of preventive interventions in primary care. This underscores the 
financial advantage of preventive measures, making prevention a money 

saver.  

In sum, there is a lack of research on behavioral interventions focusing on 
indicated prevention in primary care settings. Therefore, in Study III, two 
interventions were employed to shed further light on the effectiveness of 
reducing stress and sleep disturbance. 

Treatment of insomnia 

Turning to treatment for insomnia, there is more robust evidence. 
Cognitive behavioral therapy for insomnia (CBT-I) has been 
demonstrated to be highly effective in the treatment of insomnia (Morin 
et al., 2023). CBT-I includes elements such as stimulus control, sleep 
restriction and some form of cognitive element, though the precise 
content of cognitive therapy varies. The various therapeutic components 
have individually shown to be efficacious against insomnia; here is a brief 

overview of the therapies with the strongest bodies of evidence. 

Sleep hygiene education follows general guidelines about health practices 
(e.g., diet, education, exercise, substance use) and environmental factors 
(e.g., light, noise, social media use, temperature) that may promote or 
interfere with sleep (Falloon et al., 2015). This may also include some 
basic information about normal sleep and changes in sleep patterns with 
aging. Although an essential component of psychoeducation, it may not 
suffice as a standalone intervention (Edinger et al., 2021; Falloon et al., 

2015; Morgenthaler et al., 2006; Morin et al., 2023). 

Stimulus control is a set of instructions designed to reassociate the 
bed/bedroom with sleep and to re-establish a consistent sleep-wake 
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schedule as described earlier (Edinger et al., 2021; Jansson-Fröjmark et 
al., 2023; Morgenthaler et al., 2006; Morin et al., 2023). 

Sleep restriction aims to reduce the time spent in bed to match the actual 
amount of sleep time. For instance, if a patient reports sleeping an average 
of 6 hours per night, despite spending 8 hours in bed, the recommended 
initial sleep window (from the time the lights go out to the final arising 
time) would be limited to 6 hours. The sleep window is periodically 
adjusted based on sleep efficiency until an ideal sleep duration is achieved 
(Edinger et al., 2021; Falloon et al., 2015; Morgenthaler et al., 2006; 
Morin et al., 2023).  

Cognitive strategies in sleep interventions refer to psychological CBTI 
techniques that aim to identify, challenge, and modify misconceptions 
about sleep and false beliefs about insomnia and its perceived daytime 
effects. These strategies involve methods to reduce or prevent excessive 
monitoring and worrying about insomnia and its associated factors or 
consequences (Edinger et al., 2021; Morin et al., 2023).  

Relaxation exercises involve techniques specifically designed to reduce 
physical tension (such as progressive muscle relaxation and breath anchor 
training) and intrusive thoughts during bedtime (including imagery 
training and mindfulness practices) (Edinger et al., 2021; Morgenthaler et 
al., 2006; Morin et al., 2023).  In an extensive review by Edinger et al. 
(2021) the overall evidence supporting relaxation therapy as a standalone 
treatment for insomnia was rated as very low. However, relaxation 
therapy was found to offer benefits beyond sleep improvement, including 

pain reduction and stress management. 

In summary, there is no uncertainty regarding the efficacy of individual 
CBT for insomnia. In healthcare settings there is good evidence for 
insomnia treatment. Group CBT for insomnia within primary care 
settings has demonstrated encouraging outcomes, as indicated by 
research conducted by Bothelius et al. (2013). Furthermore, group 
interventions have shown efficacy even when administered by non-
specialists, as demonstrated by studies conducted by Davidson et al. 
(2019) and Espie et al. (2001). However, the key consideration and 
challenges lies in the feasibility and scalability of the intervention, a topic 
that will be explored in the following section. 
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Service research 

What works for whom under which circumstances? (Nielsen & Miraglia, 
2017) 

This section discusses the challenges within service research and the gaps 
and large discrepancies between the prevalence of stress related ill-health 
and sleep disturbance and the proportion of patients receiving 
interventions in primary care (Kazdin, 2023). The question of "what 
works?" relates to efficacy and are typically determined through RCTs. 
The question of "under what conditions?" becomes a crucial aspect of 
service research when introducing novel methods into primary care since, 
one method that is evidence-based can be effective in one organization, 
but not in an organization with different contextual conditions (Delgadillo 
et al., 2016). New evidenced-based methods are not implemented in a 
controlled environment as they are in RCT studies, but rather in an 
environment where there are a lot of confounding variables, which makes 
service research a field of its own. Another question is the scalability of the 
interventions; or the capacity of the intervention to reach a large number 

of individuals (England et al., 2015; Kazdin, 2023). 

Occupational health or primary care providers are the first point of 
contact for most people seeking treatment for sleep disturbance or stress-
related ill-health. One of the key elements for care providers is the need 
for the availability of feasible and effective treatments that are easy to 
implement (Kendrick & Pilling, 2012). In this section I will focus on 
service research and the challenges in primary healthcare on 
implementing interventions for stress related ill-health and sleep 
disturbance since it is the setting for the interventions in Study III of this 
thesis. 

The resource gap 

Concurrently, data from the Swedish Social Insurance Agency 
(Försäkringskassan, 2020) indicates a rising incidence of burnout or 
exhaustion. Studies on patient preferences for psychological versus 
pharmacological treatments for psychiatric disorders show a three-fold 
preference for psychological treatment (McHugh et al., 2013). While the 
demand for treatment is evident, it raises questions about the availability 
of such care within the Swedish primary healthcare system. Psychologists 
constitute the profession that is extensively trained in health behavior 
change and is well adapted to conducting stress and sleep interventions 
(Meaklim et al., 2020). In Sweden, becoming a psychologist requires the 
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completion of a five-year education program encompassing both practical 
and theoretical training in psychology. Following this, one must undergo 
an additional year of supervised practice to work as a licensed 
psychologist in health care. In terms of the number of employed 
psychologists in healthcare per 100,000 residents, there were 86 in the 
year 2019. According to the Swedish National Board of Health and 
Welfare (Socialstyrelsen), the number of psychologists in primary care has 
nearly doubled. However, it is essential to note that this growth has 
occurred from a relatively low baseline in 2010, with less than 700 
psychologists, to 1 300 in the year 2019. In many places, there might be 
only a part-time employed counselor or psychologist. As a result, many 
primary health centers have struggled to establish evidence-based 

practices in the treatment of mental health.  

The UK´s NHS Talking Therapies program for anxiety and depression has 
been very successful in providing evidence-based stepped care (Clark, 
2018). However, as Professor David M. Clark concisely puts it, one of the 
challenges for mental health is that "services must expand their 
workforce" (Clark, 2019). The ambition outlined in the NHS England 
Long Term Plan (NHS, 2019) aims to expand access to talking therapies 
through the Improving Access to Psychological Therapies (IAPT) services. 
The goal is to incorporate 380,000 patients with anxiety disorders or 
depression into talking therapies each year, reaching a total of 1.9 million 
adults by the year 2023/24. However, another way to bridge the treatment 
gap is to use personnel than general practitioners and licensed 
psychologist, for example mid-level providers such as nurses (Bartlett et 
al., 2017; Bothelius et al., 2013; Davidson et al., 2019; Espie et al., 2001; 
Espie et al., 2007; Kyle et al., 2023; Serra et al., 2015; Van der Zweerde et 
al., 2020) or psychology students as in Study III in this thesis. 

The assessment gap 

Among consecutive patients evaluated in primary care, the prevalence of 
insomnia was 69%, with 50% reporting occasional insomnia and 19% 
reporting chronic insomnia (Shochat et al., 1999). Despite the availability 
of effective behavioral and pharmacological treatments for insomnia, a 
mere 31% of individuals suffering from poor sleep choose to address their 
insomnia with a healthcare professional. According to Ogeil et al. (2020) 
sleep problems often go unnoticed because patients do not mention it 
and/or primary care physicians do not recognize it due to lack of 
knowledge. According to the National Sleep Foundation (Ancoli-Israel & 
Roth, 1999), two-thirds of individuals suffering from insomnia lacked 
awareness about the available treatments for this condition. Insomniacs 
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seldom consulted healthcare professionals to address their sleep issues, 
with four out of ten resorting to self-medication using either over-the-
counter medications or alcohol. In a qualitative study, 28 patients and 23 
health professionals were interviewed, and two of the main findings were 
that patients often ignored sleep hygiene advice and both practitioners 
and patients wanted more treatment options and better training (Davy et 

al., 2015). 

The dissemination gap 

The dissemination gap in public health refers to the challenge of 
effectively translating research findings on evidence-based interventions 
in to widespread and sustained practice in real-world settings. Even in the 
most advantageous situations, research from practical settings has shown 
that it may take up to two decades for new treatments to be incorporated 
into standard care (Brownson et al., 2006; Morris et al., 2011). According 
to Meaklim et al. (2023), even though poor sleep has a detrimental effect 
on mental health, guidelines for evidence-based insomnia management 
have not been effectively implemented into regular mental healthcare 
practice. In a Swiss healthcare sample only 1% out of 2432 primary care 
patients received CBT-I (Maire et al., 2020). Undoubtedly, there is a 
disparity between the effective insomnia care outlined in research 
literature and the actual care provided in clinical settings. Internet-
delivered CBT-I studies show large effects, which makes it a promising 
method for minimizing the gap and helping to enhance the scalability of 
CBT-I (Kallestad et al., 2021; Simon et al., 2023). In primary care, patients 
with symptoms of mental ill-health should be able to receive an initial 
assessment by psychological expertise or other healthcare professionals 
with similar health education. Additional psychological treatment 
methods should be included in the standard prescriptions for insomnia.  
However, a large evaluation of the previously mentioned Improving 
Access to Psychological Therapies project in England by Gyani et. al 
(2012), showed that the availability of treatments remained the greatest 

barrier to implementing evidence-based intervention guidelines. 

The education gap 

Established during the Boulder Conference on Graduate Education in 
Clinical Psychology in 1949, the American Psychological Association 
(APA) introduced a set of precise training guidelines for clinical doctoral 
programs. These guidelines were developed to provide clear and 
standardized criteria for training programs that prepare clinical 
psychologists. They serve as a foundational framework for ensuring that 
clinical psychology training programs maintain high standards and 
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deliver comprehensive education to their students. Nevertheless, despite 
the expansion of academic sleep programs over the last three decades, 
basic sleep education has not yet been incorporated into training 
programs for health professions, with a range falling between just 2.5 and 
3.1 hours of education in New Zeeland, Australia and Canada (Meaklim et 
al., 2020; Mindell et al., 2011; Rosen et al., 1998). To my knowledge there 
is no structuralized overview research of education on stress-related ill-
health in education. This may be due to overlapping of concepts (such as 
common mental disorders), assessment, and interventions. 

Stepped care 

One proposed solution to bridge the gap between the request for 
psychological therapy services and limited resources is to enhance 
efficiency by incorporating shorter ‘minimal interventions’ within stepped 
care models (equivalence assumption) (Bower & Gilbody, 2005a, 2005b; 
Franx et al., 2012). The idea is to start with the least intensive and least 
costly intervention and gradually escalate to more intensive and 
specialized treatments, if needed. The most effective, yet least resource 
intensive program, is offered first. If used in a proper way (i.e. self-
correcting patients that are not responding to low levels of treatment), it 
has the potential to maximize the use of existing therapeutic resources for 
optimal benefit (Bower & Gilbody, 2005b). 

 

Figure 3. A stepped care model, where efficient service steps patients 
based on needs, matches interventions accordingly, and optimizes 

available expertise for maximal output. 
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In England, the implementation of stepped care began in 2008, with the 
introduction of the IAPT program (Wakefield et al., 2021). This initiative 
has since expanded, with approximately 1.25 million annual referrals 
following the principles of IAPT and stepped care (Firth et al., 2015; 
Wakefield et al., 2021). As a result, it has become the largest publicly 
funded and systematically implemented program for evidence-based 
psychological care in the world. This has resulted in service practice 
research and promising evidence for ‘stress control’ psychoeducational 
group interventions, with a recovery rate of 37% among participants in 
stepped care programs (Burns et al., 2016; Delgadillo et al., 2016). 
Interestingly, they found a noticeable dose-response relationship between 
the number of attended sessions and the probability of improvement. 
However, the optimal content and administration of stepped care remains 
uncertain. 
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Aims of the thesis 

With a particular focus on stress, burnout and insomnia, the purpose of 
this thesis was to: (i) determine the prevalence and severity of common 
conditions of mental and somatic ill-health and in combinations of 
different age groups and sexes in a general adult population:, (ii) identify 
mental and somatic risk factors for burnout and insomnia in a general 
adult population:, and (iii) determine the effectiveness of low-intensity 
stress and sleep interventions administrated by psychology students for 
reducing symptoms of stress and sleep disturbance among primary care 
patients (Table 1). 

Table 1. Overview of the three studies. 

 Study I Study II Study III 

Study aim To examine symptom 
severity of insomnia, 
burnout, anxiety, 
depression, and 
somatization in 
combinations of 
different age groups 
and sexes in a general 
adult population. To 
determine prevalence 
of caseness of these 
types of ill-health in 
both absolute and 
relative terms in the 
combinations of age 
and sex groups. 

To assess metal and 
somatic risk factors 
for development of 
insomnia and burnout 
over a three-year 
period in a general 
adult population. 

To study the 
effectiveness of low 
intensity stress and 
sleep interventions 
administered by 
students in reducing 
symptoms of stress 
and sleep disturbance 
among primary care 
patients. 

Design Cross-sectional design Prospective cohort 
design 

Longitudinal design 
within primary care 
with naturally 
occurring groups 
(non-randomized 
controlled trial). 
Control group 
recruited outside 
healthcare. 

Data The Västerbotten 
Environmental Health 
Study 

The Västerbotten 
Environmental Health 
Study 

Hälsa Utbildning 
Stress och Sömn 

Inclusion criteria Aged 18-79 years Aged 18-79 years Aged 18-83 years. 
Perceived stress and 
sleep problems. 

Exclusion criteria  Meeting criteria for 
insomnia and burnout 
at baseline 

Not understanding 
Swedish 
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 Study I Study II Study III 

Ongoing drug abuse 

Sample Population-based 
random sample 
stratified for age and 
sex. Participants who 
responded to 
questionnaire-based 
survey at baseline. 

Population-based 
random sample 
stratified for age and 
sex. Participants who 
responded to 
questionnaire-based 
survey at baseline and 
3-year follow-up. 

Clinical sample 
consecutively 
recruited and 
identified in primary 
care in Västerbotten. 
Control sample 
recruited via social 
media. Participants 
who responded to 
questionnaire-based 
survey at baseline, 
after intervention, and 
at 3-moth follow-up 

Sample size 3406 2336 497 

% Female 55.7% 51.2% 75.2% 

Statistical analyses     

Descriptive statistics x x x 

Analysis of covariance  x   

Chi-square-test x x x 

Logistic regression 
analysis 

x x  

Repeated measures 
analysis of variance  

  x 

Reliable Change Index    x 

 Questionnaire 
instruments 

   

Hospital Anxiety and 
Depression Scale  

x x x 

Karolinska Sleep 
Questionnaire  

x x x 

Shirom-Melamed 
Burnout Questionnaire  

x x x 

Patient Health 
Questionnaire-15  

x x x 

10-item Perceived 
Stress Scale  

 x x 

Theoretically 
Originated Measure of 
the Cognitive 
Activation Theory of 
Stress 

 x  

Self-rated health    x  

 



 

47 

Materials and methods 

Västerbotten Environmental Health Study (VEHS) 

The Västerbotten Environmental Health Study (VEHS) is a 
comprehensive longitudinal survey conducted through questionnaires, 
focusing on various aspects of mental and somatic health. Located in the 
northern part of Sweden, Västerbotten County has around 278,000 
inhabitants, reflecting an age and sex distribution similar to that of the 
general Swedish population (Sweden, 2020). For the baseline data 
collection in 2010, a sample of 8520 individuals aged 18–79 years, 
stratified by age and sex, was drawn from the municipal register and 
invited to participate. Out of the 8520 invited individuals, 3406 (40.0%) 
participated at baseline. Three years later, in 2013 at follow-up, 2336 
individuals (73.4%) participated. Consequently, 27.4% of the initially 
invited sample took part in both rounds of data collections. To minimize 
the impact of seasonal allergies and midnight sunlight, all questionnaires 

were completed between March and May. 

The questionnaire, accompanied by written information on 
confidentiality, data use, and the voluntary nature of participation, was 
sent by postal mail. After three weeks, a reminder was dispatched to non-
responders, followed by an additional reminder and a new questionnaire 

after another three weeks. 

 

 

Figure 4. Flowchart of the sampling process for Studies I & II. 
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The Health, Education, Stress and Sleep Study (HUSS) 

The research was conducted across five primary care centers in 
Västerbotten county, Sweden, targeting adults (>18years) experiencing 
mild to moderate mental health issues. Specifically, participants faced 
challenges related to a) stress-induced ill-health and/or b) significant 
insomnia-related impairment, without necessarily carrying a formal 
diagnostic label. The participant pool represented a diverse group, 
encompassing individuals diagnosed with conditions such as depression, 
insomnia, or adjustment disorder, as well as those with milder mental 
health concerns such as excessive worry, anxiety, distress, and disrupted 
sleep, causing personal suffering without always resulting in a psychiatric 
diagnosis. The non-diagnostic indicated prevention approach in the initial 
step of stepped-care aimed to identify individuals who could benefit from 
stress-reducing or sleep-improving interventions, even without a formal 
diagnosis. In Study III the term ‘sleep disturbance’ was used to describe 
the group searching for help due to a range of issues including extended 
time to fall asleep, frequent awakenings during the night, limited overall 
sleep duration, reduced sleep efficiency, or diminished sleep quality. All 
individuals who were referred to the sleep intervention experienced some 
form of sleep problems that could potentially lead to more serve sleep 
problems and contribute to development of a comorbidity. Some of the 
individuals in the sleep intervention may also have had an insomnia 
diagnosis. Recruitment took place from routine primary care settings 
between October 2020 and December 2022. Patients were consecutively 
recruited by a receiving nurse, assessment physician, or other healthcare 
professionals. Inclusion criteria required that ongoing health issues were 
perpetuated by stress or sleep problems. Exclusion criteria were 
deliberately minimal, including only ongoing alcohol or drug abuse and 
insufficient language proficiency hindering treatment assimilation. The 
group was vastly heterogeneous and consisted of the cohort at the primary 
care center experiencing stress and sleep disturbance (Valderas et al., 
2009). All group interventions were conducted at primary care centers. 
The exposure quantity and duration of the group interventions was four 
sessions, of 120 minutes each with a pause in the middle. All data before 
and directly after were administered at the primary care center, whereas 
the 3-month follow-up was administered by mailing a questionnaire to the 
participant’s home address. A reminder letter and the questionnaire were 
sent within two weeks to non-responders and another reminder was sent 

after four weeks.  

The control group was recruited via social media targeted at individuals 
experiencing stress and/or sleep disturbance. Participants undergoing 
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active behavioral treatment were excluded (Topolovec-Vranic & 
Natarajan, 2016). Being under medical treatment was not an exclusion 
criterion, since medication usage aligns with that of the intervention 
groups. Symptom severity in the control group is comparable to the 
intervention groups at baseline. In total, the stress and sleep intervention 
samples consisted of 275 and 106 participants, respectively, and the 

control sample consisted of 221 participants. 

 

Figure 5. Flowchart of the sampling process for Study III with the 
HUSS data. 

Table 2. Sample characteristics Study III. 

 Stress 
intervention 
n=274 

Sleep 
intervention 
n=106 

Control 
group 
n=221 

p-value 

Mean age 38 (11) 44 (16) 45 (11) <.001 

Woman (%) 75 56 91 <.001 

Education (%)    <.001 

   Elementary   
   school 

2.6 6 2.3  

   Secondary  
   school 

25.8 33 18.6  

   University 66.8 55 76.4  

   Other 4.8 6 2.7  

Sick leave % 38 23 7.3  

Duration of symptoms %    <.001 

   0-6 months 29.5 15.2 4.3  

   7-12 months 3.9 3.3 7.5  

   1-3 months 35.7 23.9 25.1  

   3 years or more 31 57.6 63.1  
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 Stress 
intervention 
n=274 

Sleep 
intervention 
n=106 

Control 
group 
n=221 

p-value 

   

Medication (%)     

    Antidepressants 23.9 32 20.2 <.01 

    Anxiolytics 12.2 7.1 9.1 <.01 

    Hypnotics 16.8 39 18.3 <.001 

Physical exercise ≥ 2 
times a week (%) 

55.5 65.7 53.4 ns 

Alcohol consumption ≥ 2 
times a week (%) 

5.5 8.6 12.3 <.05 

Self-reported physician-
based diagnosis (%) 

    

   Panic disorder 6.3 6.4 8.2 ns 

   Anxiety  
   disorders 

29.3 16 20.5 <.05 

   Depression 37 30.9 29.5 ns 

   Exhaustion 
   disorder 

43.9 26.3 32.7 <.001 

   PTSD 3.1 5.4 10 <.01 

Meeting cutoff for case 
(%) 

    

   SMBQ Cutoff 4 83 64 74 <.001 

   KSQ index 
   cutoff 

72 91 86 <.001 

   HADS A cutoff 8 p 83 62 67 <.001 

   HADS D cutoff 8 p 56 44 47 <.05 

   PHQ-15 cutoff 15 33 27 35 ns 

SMBQ = Shirom-Melamed Burnout Questionnaire; KSQ = Karolinska Sleep Questionary; 

HADS = Hospital Anxiety and Depression Scale; PHQ-15 = Patient Health Questionnaire  

Interventions 

Treatment fidelity and adherence to protocol 

Students in their fifth semester of the master program in clinical 
psychology at Umeå University led the interventions, operating under the 
guidance of a clinical psychologist. To ensure the fidelity of the treatment 
allocation, the students dedicated 22 hours of preparatory time to either 
the Stress Intervention or the Sleep Intervention. Prior to conducting the 
interventions, they underwent skill assessment, which was observed by a 
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clinical psychologist. In total, 195 students conducted the interventions 
during sex semesters which facilitated 97 intervention groups. Each 
psychology student led an intervention only once. 

Program manuals were used that covered psychoeducation about the 
etiological models of either burnout or insomnia as outlined in previous 
section. The treatments were manual-based and held once a week for four 
weeks, with each session lasting 2 x 45 minutes including breaks 
(Delgadillo et al., 2014). The primary emphasis in these programs lies in 
effective psychoeducational methods, while additional techniques, such as 
relaxation exercises or homework assignments, served to complement 
and reinforce the core teaching activities. 

The etiological models in the interventions 

The focus in the stress intervention was on recovery and the importance 
of balance between activity and recovery (Almén, 2022b; Almén et al., 
2020) See Table 3 for an overview. Patients were instructed to be aware 
of tensions and effects of stress, and instead of automatic responses 
(work harder, ruminate) to use alternative recovery behaviors. Primary 
targets in the intervention were short-time relaxation training, 
mindfulness, and practice of longtime recovery behaviors such as tension 
release training and recovery behavior (e.g., reading a book or a paper:, 
taking a shower, bath and/or a sauna:, watching something 
entertaining). Other important themes were psychoeducation about 
various stress reactions, short- and long-term stress, as well as 
physiological reactions to stress and its relation to behavior. Participants 
learned how sleep, food and physical activity affect their well-being. 
Strategies were taught to minimize rumination and enhance self-
compassion. The assignments between the meetings focused on 
implementing both short- and long-recovery behavior in everyday life.  
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Table 3. Description of the stress and sleep interventions. 

 Stress Intervention Sleep Intervention 

Objective Promote balance between activity 
and recovery 

Promote sleep 

Session 
structure 

• Relaxation exercise  
• Homework assessment  
   and sharing (session 2, 
   3 & 4) 
• Psychoeducation 
• Reflections in group  
• Homework assignments 

• Mindfulness exercise  
• Homework assessment and  
   sharing (session 2, 3 & 4) 
• Psychoeducation 
• Reflections in group  
• Homework assignments 

Session 1 • Awareness of tension  
  and effects of stress and 
  automatic responses 
• Alternative recovery 
  behaviors 

• Biology and function of  
   sleep 
• Psychoeducation/sleep  
   hygiene 
• Perpetuating, triggering  
   and maintaining factors 
• CBT-model analysis of  
  behavior 
• Relaxation exercise: 
   Breathing anchor 
• Sleep diary 

Session 2 • Basics on sleep hygiene,  
   nutrition & physical  
   activity 
• CBT-model analysis of 
   behavior 
• Recovery behavior  

• Physical activity 
• Behavioral strategies: Sleep  
   restriction & stimulus 
   control 
• Set SMART goals 
• Progressive relaxation  

Session 3 • Short- and long-term  
   recovery behavior  
• Mindfulness 
• Emotions and emotion- 
   driven behaviors 
• Functional analysis of  
   behavior 
• Behavior experiment 

• Cognitive strategies and  
   automatic thoughts  
• Problem solving and  
   worrying time 
• ACT exercise  

Session 4 • Cognitions and  
   rumination 
• Life rules that maintain 
   stress 
• Value-based action 
• Maintenance plan 

• Mindfulness in everyday  
   life 
• Mindfulness exercises 
• Problem solving 
• Maintenance plan 

 

The sleep intervention program initially focuses on psychoeducation 
about the biology and function of sleep, sleep hygiene and common causes 
and maintenance factors for sleep disturbance. During the first meeting, 
a sleep diary is presented (Carney et al., 2012; Chalder, 1996), which is 
used for mapping one’s sleep, which is recommended to do initially to get 
a baseline assessment and to engage the patient in the intervention 
process (Jernelöv, 2015). The diary is a recurring homework assignment 
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that enables the evaluation of symptoms, sleep schedule, and intervention 
progress. The second meeting relies on the information recorded in the 
sleep diary, specifically focusing on participants' personalized assessment 
of their sleep efficiency through the implementation of stimulus control 
techniques (Jansson-Fröjmark et al., 2023; Morin et al., 1994). In session 
two, sleep restriction (Edinger et al., 2021; Falloon et al., 2015; 
Morgenthaler et al., 2006; Morin et al., 2023; Spielman, Caruso, et al., 
1987a) is presented with the goal of creating sleep deprivation to be able 
to fall asleep faster and sleep deeper when the opportunity arises 
(Jernelöv, 2007). For the remaining time the participants work with sleep 
restriction. The last stage of the intervention focuses on cognitive aspects 
such as thoughts and feelings, with the goal of recognizing, questioning, 
and adjusting misconceptions about sleep and erroneous beliefs regarding 
insomnia and its perceived daytime impacts (Edinger et al., 2021; Morin 
et al., 2023). Techniques such as various relaxation exercises and 
mindfulness are presented and tested both in the group sessions and 
included in the home assignments. The effect of all interventions can be 
followed via the sleep diary, evaluated in groups when reviewing home 
assignments and summarized in conclusion when planning for the 
maintenance of the new behaviors. 

Measures 

Depression and anxiety were measured with the Hospital Anxiety and 
Depression Scale (HADS). This scale comprises two subscales, one for 
anxiety (HADS-A) and the other for depression (HADS-D), both assessing 
symptoms experienced during the past week using seven items each. 
Responses are recorded on a scale from 0 to 3, with a maximum possible 
score of 21 for each subscale. High score indicates a high level of anxiety 
or depression. A cutoff score of 8 or higher on both subscales is considered 
a cut-off with a high probability of having depression or anxiety disorders 
(Bjelland et al., 2002). The HADS has demonstrated good internal 
consistency and concurrent validity (Bjelland et al., 2002; Evers et al., 
2013). 

Insomnia and sleep disturbance were assessed using the Swedish version 
of the Karolinska Sleep Questionnaire (KSQ), consisting of seven items 
that assess two dimensions: sleep quality (comprising four items) and 
non-restorative sleep (comprising three items). In Study I-II participants 
were asked to consider their sleep disturbances over the past three 
months, aligned with the criteria for insomnia specified in the DSM-5, and 
in Study III participants were asked to consider the latest month. The 
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dimension of sleep quality encompassed items related to "difficulty falling 
asleep,", "repeated awakenings with difficulty returning to sleep," 
"premature awakening,", and "disturbed sleep." While the dimension of 
non-restorative sleep included items concerning "difficulties waking up," 
"feeling not well-rested upon awakening," and "a sense of exhaustion 
upon awakening." Respondents were provided with the following 
response options: (0) never, (1) seldom (occasionally), (2) sometimes 
(several times per month), (3) often (1-2 times per week), (4) most of the 
time (3-4 times per week), and (5) always (5 times or more per week). 
Participants who rated (4) on at least one of the seven items (i.e., at least 
three times per week in three months, according to DSM criteria) were 
considered to have insomnia. The KSQ has good reliability, construct 

validity, and criterion validity (Nordin et al., 2013). 

The Shirom–Melamed Burnout Questionnaire (SMBQ) was used to 
measure burnout (Melamed et al., 1992a; Shirom & Melamed, 2006). This 
questionnaire includes 22 items rated on a seven-point scale measuring 
various aspects of burnout, tension, listlessness, and cognitive difficulties. 
High average scores reflect a greater level of burnout. The SMBQ has good 
construct validity and reliability (Almén & Jansson, 2021; Lundgren-
Nilsson et al., 2012). 

In this thesis, the term ‘burnout’ is used as a ‘working label’ for 
consistency, despite the different approaches used in Studies I, II, and III. 
In Studies I and II, which take an epidemiological dimensional approach 
(i.e. those scoring ‘low’ and ‘high’, cutoff <4.0), burnout is not defined 
through clinical interviews with categorical classifications. In the three 
studies, a mean score of ≥ 4.0 was used as a cut-off for burnout (Glise et 
al., 2012, 2014; Sundström, 2024). In Study III, even though it was 
conducted in a medical context, the inclusion of patients in the stress 
intervention does not necessarily imply that they have a burnout or 
exhaustion disorder. Instead, the intervention is delivered to individuals 
experiencing stress and sleep problems who either have or are at risk of 
developing common mental disorders. To maintain coherence across all 
three studies, the same concept is retained. 

The Perceived Stress Scale (PSS-10) was utilized to assess the extent to 
which individuals perceive situations in their lives as stressful (Nordin & 
Nordin, 2013; Taylor, 2015). It assesses factors such as unpredictability, 
controllability, and overload in the past month. Respondents rate items 
on a 5-point scale from ‘never’ to ‘very often’, resulting in a total score 
ranging from 0 to 40. A high score indicates a high level of perceived 
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stress. The Swedish version of the PSS-10 has good reliability and 
construct validity (Nordin & Nordin, 2013). 

The Patient Health Questionnaire-15 (PHQ-15) was used to measure 
somatization by capturing the severity of 15 (14 in men) common somatic 
complaints (Gierk et al., 2015b; Han et al., 2009; Hinz et al., 2017; 
Kroenke et al., 2002). Responses are recorded on a scale ranging from ‘not 
bothered at all’ to ‘bothered a lot’. Women and men have different max 
scores due to a sex-specific item. To make the scores comparable between 
sexes, they were presented as a percentage of the total score. The cutoff 
point of 10, was used, representing a medium level of somatic symptoms. 
The Swedish version of the PHQ-15 has good reliability and validity 

(Cameron et al., 2008) 

The Theoretically Originated Measure of the Cognitive Activation Theory 
of Stress (TOMCATS) was used in Study II to assess helplessness and 
hopelessness (Odéen et al., 2013; Ursin & Eriksen, 2004; Ursin & Eriksen, 
2010). It measures response outcome expectancies by assessing an 
individual's level of helplessness, hopelessness, and coping (the latter not 
used in study II) in response to a stressful situation (Ejdemyr et al., 2021).  

Self‐rated health was used in Study II and measured via the single item 
question: “In general, how would you describe your health?”. The 
participant was asked to rate his/her general health on a 5‐point scale with 
the response alternatives “poor”, “fair”, “good”, “very good” and 
“excellent”. Self‐rated health is the most commonly used health indicator 
of quality of life in sociological health research (Jylhä, 2009).  

Ethical considerations  

The VEHS study was conducted in line with the Declaration of Helsinki 
Ethical Principles and did not intend to affect or harm the participants in 
any way. However, personal data, including health-related questions, 
were collected, and could potentially be perceived as an intrusion of 
privacy. Participants were assured that unauthorized individuals would 
not access this data, and individual identities would remain confidential 
in research reports or manuscripts. Personal details such as names, 
addresses, and national identification numbers were replaced with 
anonymized identification codes in the database. Participants were 
briefed on the questionnaire's content, the study's purpose, and benefits, 
emphasizing voluntary participation. The VEHS was approved by the 
Umeå Regional Ethics Board (Dnr 09-171 M) and the Swedish Ethical 

Review Authority (Dnr 2022–05265-02). 
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The HUSS Study was carried out in accordance with international ethical 
guidelines for human research. Every participant in Study III provided 
written informed consent upon enrollment, ensuring adherence to ethical 
standards. Participants received information about the questionnaire's 
content, the study's objectives, and advantages, with a focus on the 
voluntary nature of their participation. Confidentiality protocols, aligned 
with established practices and healthcare legislation, were implemented 
for all private information, including sick leave status and psychiatric 
symptoms. Self-rating scales for intervention groups were administered 
at the primary care facility, while those for the control group were 
gathered electronically. Umeå University uses its Data Collection Platform 
to store data, designed to manage information meeting security standards 
for storing sensitive personal data. The electronic survey form 
LimeSurvey was linked to this storage service. Individual particulars such 
as names, addresses, and national identification numbers were 
substituted with identification codes within the database. The HUSS 
Study was approved by the Swedish Ethical Review Authority (Dnr 2020-
00168). Results from Studies I–III were exclusively presented at the 

group level to preserve the privacy and integrity of individual participants. 
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Description of empirical studies 

Study I: Severity and prevalence of various types of 

mental ill-health in a general adult population: Age 

and sex differences 

Aim 

The primary aim of Study I was to investigate the severity of various 
mental and somatic health issues in different sex and age groups in a 
general adult population. Additionally, the study aimed to assess the 
prevalence of caseness of these health issues in relation to specific age and 
sex groups, both in absolute numbers and relative to the group with the 
lowest prevalence. The health conditions examined included anxiety, 
depression, insomnia, burnout, and somatization. Caseness referred to 
scores meeting a certain cut-off and represent a high probability of being 

a case. 

Methods 

The study used cross-sectional data from the baseline collection in spring 
2010 of the VEHS.  Various psychological instruments were used to 
quantify depression, anxiety, insomnia, burnout, stress and somatization 
in this study, see Table 1. 

Findings and conclusions 

In comparison to men, women in most age groups exhibited higher levels 
of symptom severity and prevalence of caseness in the various health 
conditions. For instance, women had a three-fold increased risk of 
somatization caseness and a two-fold increased risk of anxiety and 
burnout caseness compared to men, consistent with previous research. 
The interaction between age and sex had an impact on both symptom 
severity and caseness prevalence. Young women were identified as a 
particularly vulnerable group, experiencing high levels of severity across 
various health issues and a high prevalence of caseness, both in absolute 
and relative terms, with a gradual decrease in these measures in older age 
groups. In fact, the youngest women had higher rates of anxiety, insomnia, 
and somatization compared to their male counterparts, aligning with 
prior studies. 
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Figure 6. Mean z-scores for different age and sex groups on various 
types of ill-health. Standard errors range from 0.018 to 0.033. 

 

 

Figure 7. Prevalence rates (95% confidence intervals) of caseness of 
various types of ill-health for different age and sex groups. 
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Figure 8. Odds ratios for caseness of ill-health with reference to the 
age and sex group with lowest prevalence, adjusted for confounding 
variables (*p < 0.05; **p < 0.01, ***p < 0.001, ns= non-significant). 

Regarding specific conditions, the study showed a relatively high overall 
prevalence of burnout (17.3%), which exceeded rates reported in earlier 
studies (ranging from 7.1% to 12.9%). This discrepancy may be partially 
attributed to the use of a relatively low cutoff score (4.0) in the study. 
Burnout severity and prevalence were generally higher in women than in 
men and decreased with age, aligning with conventional theories of 
burnout. Notably, the prevalence of burnout in men displayed a pattern 
akin to that of anxiety and depression, peaking at ages 40–49 years and 
in the oldest age group. Unlike early definitions of burnout that centered 
on workplace-related factors, the SMBQ used in this study assesses 
burnout related to broader life aspects, making it suitable for older 
populations. Consequently, the study's results suggest a non-linear 
relationship between age and burnout, consistent with findings from 
earlier research. 

Insomnia was a prevalent condition within the study sample, with an 
overall prevalence rate of 28.6% as determined by the definition used for 
insomnia. Notably, this prevalence was particularly high among younger 
and middle-aged individuals. Compared to similar research, the observed 
prevalence appeared to be higher, possibly due to variations in how poor 
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sleep was defined. Among men, those aged 30–39 years exhibited the 
highest level of symptom severity and prevalence, surpassing their female 
counterparts in the same age group, although there was a significant 
overlap in prevalence. This gender difference does not align with findings 
from other studies. 

The study also found that younger women had a significantly higher 
likelihood of experiencing severe anxiety symptoms and of being classified 
as cases of anxiety compared to men aged 60–69 years, with a seven-fold 
increase in risk. However, as age increased, these differences between 
men and women became smaller. Similar findings have been reported 
previously. 

Surprisingly, the study showed a relatively small difference between men 
and women in terms of depression. While earlier research suggested that 
women experience depression more frequently than men (at a ratio of 
about 2:1), this study showed a depression prevalence rate of 5.5% for men 
and 7.1% for women, with no significant age and sex interaction regarding 
depression, either in terms of severity or prevalence. Interestingly, there 
was a tendency for men aged 70–79 years to have the highest symptom 
severity, but there was substantial overlap in depression prevalence 
between men and women across all age groups, which differs from other 
cross-sectional studies. In essence, the findings suggest that men aged 70-
79 showed increased severity and prevalence of ill health across all 

measures. 

At a societal level, knowledge about levels of mental ill health in the 
general population is of importance for dealing with high sick-leave 
percentages. This knowledge is useful for developing targeted 
interventions and prevention that can reduce the impact of mental health 
challenges in public health. In a clinical context, these results suggest that 
general practitioners in healthcare settings should be more attentive to 
insomnia complaints in patients, especially those in middle age. 
Additionally, it is important to address and manage the patient's 
perceived stress and chronicity during states of exhaustion. Furthermore, 
special attention should be given to the diagnosis and management of 
depression in men, especially since men tend to seek healthcare less 
frequently and often present with non-psychological concerns when they 
do seek medical attention. Ultimately, the high prevalence of anxiety, 
perceived stress and burnout among younger women requires a broad 
societal response that combines societal-level prevention changes (i.e., 
changes to the education system, workplace environments, and the 
implementation of community support systems) with individual support 
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(i.e., fostering self-compassion, self-esteem, and resilience) and 
empowerment (i.e., challenge societal pressures and stereotypes that 
contribute to stress) to address the mental health challenges faced by 

young women. 

Study II: Risk factors for insomnia and burnout: A 

longitudinal population-based cohort study 

Aim 

The aim of this study was to assess the extent to which different mental 
and somatic symptoms, and self-rated health contribute to the emergence 
of insomnia and burnout over a three-year period in a general adult 

population.  

Methods 

Study II used longitudinal data from the VEHS. A total of 2,336 
individuals, or 73.4% of the original sample, participated at follow-up 3 
years after baseline. Of the 2336 participants, 634 were excluded from 
further analyses regarding insomnia due to meeting criteria for insomnia 
at baseline, and 364 were excluded from further analyses regarding 
burnout due to meeting criteria for burnout at baseline. The 1723 
participants without insomnia at baseline were categorized into two 
subgroups: (a) insomnia cases (having developed insomnia symptoms at 
follow‐up), and (b) insomnia referents (not having developed insomnia 
symptoms at follow‐up). The 1972 participants without burnout 
symptoms at baseline were categorized as either (c) burnout cases (having 
developed burnout symptoms at follow‐up) or (d) burnout referents (not 
having developed burnout symptoms at follow‐up). 

The predictor variables were anxiety, depression, helplessness and 
hopelessness, perceived stress and somatic symptoms, burnout (for 
insomnia as outcome) and insomnia (for burnout as an outcome 
measure). For information of measurements see Table 1. Outcome 
measure was SMBQ score with a cutoff of 4.0 for burnout cases, and 
meeting the criterion for KSQ index for insomnia cases at T2. 

Logistic regression analyses were carried out to provide odds ratios for 
each predictor variable, independently for insomnia and burnout. These 
analyses were adjusted for the covariates of sex, age, parenthood of small 
children (aged ≤6 years), frequency of monthly physical activity, and 
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living arrangements (living alone or living alone as a parent). The choice 
of using odds ratios as the outcome measure was made for the sake of 
simplicity of the result interpretation. The choice of covariates was partly 
based on prior research, and partly on group differences between the age 
and sex groups. The alpha level was set at 0.05. Separate regression 
analyses were performed for the two sexes (with adjustments made for 
age) and three age groups, namely 18–39, 40–59, and 60–79 years 
(adjusted for sex). 

Findings and conclusions 

To the best of our knowledge, this study represents the first extensive 
longitudinal investigation that takes a comprehensive approach, 
comparing a range of psychological and somatic risk factors in relation to 
both burnout and insomnia.  

When considering all cases, the findings reveal that all the examined 
health conditions were risk factors for the development of both insomnia 
and burnout. In general, it appeared that mental risk factors had a 
stronger association with the development of insomnia, while somatic risk 
factors were more closely linked to the development of burnout.  

 

Figure 9. Prevalence rates and odds ratios (adjusted for confounding 
variables) for various conditions at baseline as risk factors for burnout 
at follow‐up for all participants, women and men (*p < 0.05, **p < 
0.01, ***p < 0.001, ns = non‐significant). 
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Figure 10. Prevalence rates and odds ratios (adjusted for confounding 
variables) for various conditions at baseline as risk factors for burnout 
at follow‐up for different age groups (*p < 0.05, **p < 0.01, ***p < 
0.001, ns = non‐significant). 

In line with findings from previous research, our results provide further 
support for the notion that insomnia can increase the risk of developing 
burnout (odds ratio: 2.67) over a three-year follow-up period (Metlaine et 
al., 2017; Soderstrom et al., 2012). The reversed relationship was 
applicable as burnout predicted cases of insomnia (odds ratio: 2.73). A 
prospective study on clinical burnout (Blom et al., 2015) identified "too 
little sleep" as a risk factor for burnout.  

 

Figure 11. Prevalence rates and odds ratios (adjusted for confounding 
variables) for various conditions at baseline as risk factors for 
insomnia at follow‐up for all participants, women and men (*p < 0.05; 
**p < 0.01, ***p < 0.001, ns= non‐significant). 
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Figure 12. Prevalence rates and odds ratios (adjusted for confounding 
variables) for various conditions at baseline as risk factors for 
insomnia at follow‐up for different age groups (*p < 0.05, **p < 0.01, 
***p < 0.001, ns = non‐significant). 

In summary, it appears that conditions such as insomnia, depression, and 
anxiety serve as crucial clinical indicators for the development of burnout. 
Additionally, our study revealed that stress, hopelessness, and 
helplessness were associated with a two-fold increase in the risk of 
developing burnout. These findings suggest that mediating processes, 
including cognitive assessments of stressful situations, a sense of lacking 
control, and diminished self-efficacy, may play significant roles in the 
development of burnout. It is reasonable to infer that attributional styles 
characterized by hopelessness and helplessness can heighten one's 
vulnerability to the onset of burnout. 

Study III: Impact of group interventions on stress 

and sleep problems in primary care 

Aim 

A primary aim of this study was to explore group level effects directly after 
a low-intensity group CBT-intervention facilitated by psychology students 
on a diverse group of primary care patients. In both interventions, the 
focus was on: a) the primary outcome variables stress and burnout for a 
stress intervention; b) the primary outcome variable sleep disturbance for 
a sleep intervention; and c) the related secondary outcome variables of 
anxiety, depression, and somatic symptoms. A second aim was to study 
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the individual treatment effects three months after the same interventions 
and with respect to the same primary and secondary outcome measures 
as in the first aim. 

Methods 

This naturalistic study tested two CBT-group psychoeducation 
interventions in a sample of consecutively recruited primary care patients 
with symptoms of stress or/and sleep problems and compared the 
outcome direct after and at 3-month follow-up with a control group. 
Validated questionnaire instruments were administered before, directly 
after the interventions and three months later. Data on demographics, 
diagnoses and medication were also collected during the first 
measurement. Written information about the study was given and 
participants were asked to provide their formal informed consent.  

Primary outcome measures included the PSS-10 to measures the extent to 
which individuals perceive stress, the SMBQ to assess burnout, and the 
KSQ to measure sleep disturbance. To assess the secondary outcomes of 
depression and anxiety the HADS was used, and the PHQ-15 was used to 
assess somatic symptoms. 

To investigate the group ’s main effect on stress and the effects of the sleep 
interventions on stress, burnout, and sleep disturbance a mixed-model 
repeated measures design was implemented, with a two-way analysis of 
variance. Treatment (pre- and post-measurement) constituted an 
intragroup factor, and intervention (stress or sleep intervention vs. 
control) constituted an intergroup factor, with the participants acting as 
their own controls. The main statistical parameter of interest was the 
interaction effect of time and study group.  Separate analyses were 
conducted for the stress vs control groups and sleep- vs control groups, 
and controlled for age, sex, education, sick leave, duration of symptoms, 
alcohol consumption and physical exercise. The   -level was set at 0.05. 
The effect size (ES) was calculated using partial eta squared (η2), with 
values over 0.01 indicating a small effect, 0.06 a medium effect, and 0.14 
a large effect (Olejnik & Algina, 2003; Richardson, 2011). 

To address the second aim regarding treatment effects on the individual 
level at three-month follow-up, the Jacobson and Truax (1991) criteria for 
reliable change index (RCI) was used. RCI refers to a significant change 
(5% level) from pre-intervention to three-month follow-up. A score 
surpassing the cutoff indicates a greater likelihood of belonging to a 
patient distribution (case) than to a normal distribution (non-case). By 
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combining the RCI and cutoff scores the participants can be classified into 
four separate categories following the intervention: Reliably deteriorated 
(RCI indicating a significant worsening), no change (RCI not indicating a 
significant deterioration or improvement), reliably improved (RCI 
indicting a significant improvement), and for the SMBQ 
recovered/clinical significance (classified as reliably improved and 
meeting the cutoff score criterion). Chi-square test was applied to analyze 
the difference between the groups. All calculations were performed in IBM 
SPSS Statistics 27. 

Findings and conclusions 

Stress-related ill-health and sleep disturbance are problems with high 
population prevalence and comorbidity. Since the treatment gap is wide, 
scalable low-threshold treatment may well be implemented into a 
community-based care. The objective of this study was to investigate the 
effectiveness of implementing CBT group intervention with non-experts 
in primary care. 

As seen in Figure 13 and in Table 3 in paper III regarding the first aim, 
there was a limited impact of the stress intervention, when compared to 
the control group, as only small effect sizes were observed for the primary 
outcomes (PSS-10 and SMBQ). Small effect sizes were also observed for 
the secondary outcome measures, specifically for anxiety (HADS-A), but 
also depression (HADS-D) in the stress intervention group compared to 
the control group. A tentative interpretation of the results suggests that 
those who underwent the stress intervention experienced a symptom 
reduction in stress and burnout symptoms. Furthermore, the stress 
intervention appeared to be supportive in addressing comorbid symptoms 
such as anxiety and depression. 

Corresponding primary outcomes for the sleep intervention group as seen 
in Figure 13 (and Table 3 in paper III) also showed small interaction effect 
sizes for the primary outcome (KSQ). Small effect sizes were also observed 
for the secondary outcome measures, specifically stress (PSS-10) and 
burnout (SMBQ). However, a non-significant and non-existing impact on 
the anxiety and depression measures (HADS) and somatization (PHQ) 
was shown in the sleep intervention group. The outcome of the secondary 
measures on the sleep intervention group suggests that similar to studies 
demonstrating bidirectional interactions between insomnia and burnout 
(Jansson-Frojmark & Lindblom, 2010), improvements in sleep may lead 
to a reduction in symptoms related to stress and burnout. However, the 
bidirectional association between insomnia and depression described in 
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the literature (Jansson-Fröjmark & Lindblom, 2008; Sivertsen et al., 
2012), were not observed in the results of the sleep intervention. 

 

Figure 13. Level of self-rated stress (PSS-10), burnout (SMBQ) and 
sleep disturbance symptoms (KSQ) for the stress and sleep intervention 
groups; pre- and post-intervention.  

The second aim, rooted in an indicated prevention perspective, was to 
assess the extent to which the stress- and sleep intervention can prevent 
deterioration, prevent the development of comorbidities, or contribute to 
recovery at 3-month follow-up. The proportion of reliable improvement 
in the stress-intervention group was 27.5% for the PSS-10 and 58% for the 
SMBQ. Among those who at pre-intervention were considered as cases of 
burnout (cutoff of 4.0), 31.3% had recovered at 3 months follow-up. The 
results for the sleep intervention showed that 25.0% demonstrated a 
reliable improvement on the KSQ and 60.6% on the SMBQ. Compared to 
the control group, the both intervention group demonstrated significantly 



 

68 

higher proportions of reliable improvements in all outcome measures 
(p<0.001) with the exception of PHQ-15 in the sleep intervention. 

Table 4. Distribution of participants meeting criteria for different 
change outcomes in percentage at 3-month follow-up compared to pre-
intervention. 

 Reliable 
deterioration 

No change Reliable 
improvement 

Stress 
intervention 

   

  PSS-10 7.5 65.0 27.5 

  SMBQ   8.8 32.5 58.8 

  KSQ 3.7 75.0 21.3 

  HADS-A 1.3 73.7 25.0 

  HADS-D 5.0 66.3 28.7 

  PHQ-15 15.0 66.0 19.0 

Sleep 
intervention 

   

  PSS-10 11.1 72.2 16.7 

  SMBQ   21.2 18.2 60.6 

  KSQ 0 75.0 25.0 

  HADS-A 5.7 71.4 22.9 

  HADS-D 2.9 74.3 22.8 

  PHQ-15 23.7 29.3 16.9 

Control group    

  PSS-10 39.6 60.4 0 

  SMBQ   41.7 25.0 33.3 

  KSQ 1.4 91.7 6.9 

  HADS-A 4.9 89.5 5.6 

  HADS-D 10.5 74.8 14.7 

  PHQ-15 11.9 65.6 22.5 
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Figure 14. Modified Brinley plots visualizing 3-month follow-ups in 
participant’s change in stress and sleep measures. Each point 
represents the coordinate point for pre- and post-intervention indices 
on the PSS-10, SMBQ and KSQ. The continuous diagonal line represents 
the line of no change, and the dashed diagonal lines represent the upper 
and lower boundaries of the reliable change index. The gray area on 
the burnout graph represents patients with a reliable change index, 
where the cutoff score criterion for SMBQ also was met, transitioning 
from case to non-case. 
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The primary outcome of the stress and sleep interventions showed 
significant, but small, effects in favor of the interventions. The secondary 
outcomes in the stress intervention indicated small effects on anxiety and 
depression, and the outcomes for the sleep intervention showed 
significant, but small effects on stress and burnout. Follow-up at three 
months indicates that both interventions showed a high proportion of 
reliable improvement on SMBQ ranging from 58.8%-60.6%. A tentative 
interpretation of the results suggests that promoting recovery behaviors, 
particularly sleep, is beneficial for recovery, as there is a bidirectional 

connection between sleep disturbance and burnout. 

The high prevalence of stress-related ill-health in primary care and the 
shortage of adequately trained therapists in primary care settings poses a 
challenge. The study explored the effectiveness of manualized, student-
administered, low-intesity CBT psychoeducation for a real-world cohort 
with stress- and sleep problems with promising results, and a method that 
is scalable. 
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General discussion 

Main findings 

Epidemiology: Severity and prevalence 

This thesis shows that stress-related ill-health (e.g. burnout, anxiety, or 
insomnia) is highly prevalent, but decreases with age cohorts, whereas 
depression remains relatively stable across these cohorts. Notably, stress-
related ill-health is most prevalent in young women. This emphasizes the 
importance of age- and sex-specific considerations in understanding and 
addressing these conditions.  

Men experience depression and insomnia at similar rates as women 
(Study I), but the likelihood of seeking healthcare is lower in men 
(Farrimond, 2012). This similarity across sexes in depression and 
insomnia is a noteworthy finding that differs from the results of other 
studies, with a reported ratio of approximately 2:1 for women. The 
prevalence rate of depression for men was 5.5% and 7.1% for women, and 
a significant overlap in prevalence in all age groups indicate s a more 
nuanced understanding of sex-differences in depressive and insomnia 
symptoms. A notable aspect of the study is the comparison to prevalence 
studies in other Nordic countries using the HADS, which show a higher 
prevalence rate for depression in men than in women in specific age 
groups (Stordal et al., 2001). This raises interesting questions about 
regional environmental factors that might influence the results. Future 
research may study the interplay of cultural, societal, and methodological 
influences.  

In conclusion, the noted sex differences underscore the importance of 
identifying common mental distress in primary healthcare. This involves 
considering sex-specific differences across age groups, with a focus on 
improving support for young women with stress and anxiety and 
addressing and isolating depressive and sleep disturbances in men, 

particularly in men aged 30 and older. 

The observed high prevalence of insomnia of 28.6% (23.5% for men, 
32.7% for women) in Study I aligns with findings from previous research 
(Ohayon, 2002). The prevalence of insomnia has implications for public 
health. Understanding its high prevalence calls for the identification of 
high-risk populations and the development of targeted interventions. 
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Public health initiatives addressing insomnia can benefit from this 
knowledge, focusing on preventive measures and early interventions to 
moderate the potential impact sleep disturbance has on individuals and 

society. 

The prevalence of burnout in the population was also high, at 17.5% 
(12.8% for men, 21.7% for women), which may be partially explained by 
the relatively low cutoff score (4.0) presently used (Björk et al., 2018; Glise 
et al., 2012, 2014; Sundström, 2024). Severity and prevalence were higher 
in women than in men and decreased in older age groups. The present 
data suggest a non-linear association between age and burnout. Given the 
previously highlighted lack of population-based research on burnout 
prevalence, Study I contribute to the understanding of representativeness 
of burnout across various age groups and sexes. However, the high 
prevalence of burnout symptoms, especially among men aged 70-79 years, 
is perplexing. This is especially notable considering the strong association 
of the burnout concept with work-related ill-health and its seemingly 
disconnected nature from pensioners. To my knowledge, there is no 
documented burnout prevalence data for the age group 70-79 years, 
making this result novel. However, the results of the high prevalence rates 
in this age group are difficult to interpret. A tentative interpretation is that 
ageing and the overall underlying physical health conditions, the wear and 
tear on the body, contributes to a general feeling of fatigue that might be 
captured in the dimensions of the physical exhaustion and listlessness in 
the SMBQ. Moreover, high age and the following cognitive impairments 
in the areas of memory and executive functioning overlaps with the SMBQ 
dimensions of cognitive weariness. Additionally, social isolation, and 
changes in support networks are plausible explanations that affect social 
coping with stressors in older individuals. 

The need for prevalence studies remains, even though they are 
methodologically straightforward and numerous. Moreover, there is a 
requirement for normative population data across various ages as in Study 
I. Normative data serve as a crucial benchmark for comparison, providing 
a standard against which individuals or specific groups can be assessed. 
For example, comparing the stress levels of young female athletes to 
normative data helps determine whether their stress levels deviate from 
what is typical for their age and gender. Equally important is considering 
the reverse aspect of identifying deviations from the expected range. If a 
specific subgroup, such as young female athletes, significantly differs from 
normative data, it may indicate the need for further investigation or 
intervention. It is also crucial to identify trends in age cohorts, as in the 
case of young women in Study I, where there seems to be rising prevalence 
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in stress related ill-health over time in the general population 
(Försäkringskassan, 2020; Socialstyrelsen, 2023).  

Risk factors for burnout and insomnia  

All studied risk factors, both mental and somatic, were found to predict 
insomnia and burnout. The high prevalence of insomnia, as indicated in 
Study I, raises questions about its potential interactions with other health 
conditions. The results from Study II indicate that burnout predicts cases 
of insomnia (odds ratio: 2.73) when controlling for confounding variables, 
and that insomnia predicts cases of burnout (odds ratio: 2.67) after three 
years. These results strengthen the evidence considering the bidirectional 
relationships observed in other studies (Jansson-Frojmark & Lindblom, 
2011; Van Laethem et al., 2015). Insights into the co-occurrence of 
insomnia with various health issues have implications for intervention 
strategies. The observed bidirectional relationships provide arguments for 
the development of transdiagnostic interventions. When transdiagnostic 
assessment and interventions are used, shared underlying mechanisms 
among different disorders are targeted. When applied to insomnia and 
stress-related ill health, a transdiagnostic approach involves interventions 
that simultaneously address sleep disturbance and moderating stressors, 

acknowledging the intertwined nature of these conditions. 

The difference and similarities across sexes and age groups of risk factors 
shows an overlapping nature. Whereas the prevalence of insomnia 
appears similar for men and women, burnout exhibits a notable sex 
difference, with rates almost the double for women. It is important to 
acknowledge the potential differences in individual stress loads for men 
and women. Societal expectations and the unique challenges each sex may 
face in their environments can vary significantly.  

A tentative interpretation of the results for risk factors for burnout is that 
sleep disturbance-, particularly among individuals facing work and life 
stressors-, may reduce resources for coping with stress. This tiredness can 
worsen symptoms of mental and physical fatigue in those already 
experiencing exhaustion, contributing to the emergence of new burnout 
cases. In comparison to cross-sectional studies, very few longitudinal 
studies have been conducted on risk factors for burnout. To the best of my 
knowledge, only a handful of studies have investigated the outcomes of 
both burnout and insomnia over time (Armon, 2009; Armon et al., 2008; 
Jansson-Frojmark & Lindblom, 2010; Soderstrom et al., 2012). 
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Indicated prevention: Stress- and sleep interventions 

Study III showed a high prevalence of psychological distress measured 
with the PSS-10, SMBQ, KSQ, HADS and PHQ-15 at pre-intervention. 
Based on that data, and as seen in Figure 15, there was a large overlap 
between burnout, insomnia, anxiety, depression and psychosomatic cases 
in the stress intervention group (Valderas et al., 2009). This describes the 
patient group in primary care fairly well (Barrett et al., 1988; Wittchen et 
al., 2003). Interestingly, quite a large proportion of the patients seeking 

help for stress were categorized only as a case of sleep disturbance (n=21). 

 

Figure 15. Venn diagram illustrating the comorbidity across cases of 
burnout, anxiety, depression and somatization based on cutoff scores in 
the stress intervention group (Study III). 

The results from Study III are consistent with prior research manifesting 
high level of comorbidity between insomnia and burnout (Ohayon & Roth, 
2003), bidirectional relationship between burnout and insomnia (Alvaro 
et al., 2013; Jansson-Frojmark & Lindblom, 2011; Jansson & Linton, 
2006b; Van Laethem et al., 2015), and burnout and insomnia predicting 
each other's incidence and intensification across time (Armon et al., 2008; 
Höglund et al., 2023). In line with this research, the findings in Study III 
show that addressing stress and recovery behaviors has impacts on both 
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stress and sleep disturbance and is highlighted by the results in the sleep 
intervention, where 25% of the patients experienced a reliable 
improvement in sleep. Moreover, there was a significant reliable 
improvement in burnout symptoms, with 60.6% of the participants in the 
sleep intervention demonstrating positive changes, with a similar 
proportion as in the stress intervention. A plausible explanation for the 
notable proportion of reliable change in burnout within the sleep 
intervention can be attributed to the bidirectional link between insomnia 
and burnout and the recognition that improved sleep represents one of 
the most crucial recovery behaviors (Santoft et al., 2019). This emphasizes 
the significance of addressing transdiagnostic mechanisms such as sleep, 
which contribute to overall enhancements in mental health during the 

delivery of low-intensity interventions. 

Regarding the duration, as seen in Table 1 in paper III, most patients in 
Study III had experienced sleep or stress problems for more than a year 
in both the intervention and control groups. The fact that individuals were 
reaching out to primary healthcare professionals after enduring sleep or 
stress problems for an extended period implies several important insights. 
First and foremost, it underscores the impact of these problems in the 
individuals' lives, prompting them to seek professional assistance. The  
prolonged duration may indicate that these problems are not easily 
resolved or managed through self-help measures, and that healthcare 
intervention is necessary. It also pinpoints the importance of addressing 
sleep and stress problems at an earlier stage, before they become chronic, 
which may contribute to better outcomes and reduce the burden on 
individuals seeking care. The high prevalence of stress related ill-health 

and sleep disturbance also calls for short interventions that are scalable.  

Compared to other CBT interventions for stress (Ahola et al., 2017; Almen, 
2022; Lindsater et al., 2018; Lindsater et al., 2019; van de Leur et al., 
2023; Åsberg, 2024), the effects presented in the stress intervention in 
Study III were small. However, there are some contextual differences that 
might explain this. First, the intervention dose was lower in Study III. 
Four 90-minute group meetings compared to 13 group meetings in 
Almen’s study and 9-13 weekly individual sessions in Lindsäter’s. When it 
comes to modality, most interventions presented in Ahola’s (Ahola et al., 
2017) and van de Leur’s (2023) reviews utilized face -to-face individual 
sessions. Lindsäter and colleagues applied Internet-delivered cognitive-
behavioral therapy (IKBT), whereas Almen, and multimodal 
interventions used the group modality. Concerning the contextual 
framework, similar to Study III, Lindsäter and Salomonsson (2018; 2020) 
used primary care as the context, whereas most studies in van de Leurs 
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originated from a more controlled environment and not primary care. The 
study by Almen used one expert therapist, whereas Study III used 195 
non-expert group leaders performing the intervention for the first time.  

The question as to whether stress and sleep interventions can function as 
stand-alone methods remains unanswered. In our study, half of the 
participants received a combined treatment involving pharmacotherapy 
along with stress and sleep interventions. Additionally, for some 
individuals, the intervention was integrated into the treatment of a 
concurrent somatic disease. Consequently, caution is needed when 
drawing conclusions about the effectiveness of the intervention, as the 
observed outcomes can have been influenced by various factors, including 
the coexistence of pharmacotherapy and the treatment of another somatic 
conditions. However, preliminary results from the HUSS research project 
indicates that the long-term effects are poorer for individuals using 

medication in the stress and sleep intervention (Törnström, 2023). 

Easing patient and primary care burdens 

Although not the main focus of this thesis, it is interesting to note that 
preliminary outcome data from 12-month follow-up indicate that 61% of 
the patients in the stress intervention and 73% in the sleep intervention 
did not seek additional care after the intervention. Whether it is because 
they perceive their symptoms as being at a manageable level or whether 
they have lost hope in terms of what primary care can offer for assistance 
with their concerns is not evident from the 12-month data. However, a 
tentative interpretation of the results is that despite both groups having 
high baseline levels, a clinically significant reduction occurred after three 
months, resulting in a majority of patients not requiring a more 
specialized and resource-intensive treatment at the 12-month follow-up. 
This suggests that providing these initial interventions for these groups in 
primary care aligns with indicated prevention in a stepped care model. 

What is an optimal dose? 

An important consideration about short interventions is finding an 
optimal trade-off between short, cost-effective interventions and the 
resources allocated in primary care. Delgadillo (2016) found an optimal 
dose-response pattern, suggesting that the greatest cumulative gains in 
recovery were for those patients attending between four and six sessions. 
This indicates that the dose for the stress and sleep interventions in Study 
III might have been too short for some patients. According to the model 
of stepped care, the next step would be a more tailored approach. If 
participants do not exhibit improvement following the initial four 
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sessions, it should prompt a shift toward more personalized and intensive 
treatment options. Addressing the diverse needs of individuals facing 
stress- and sleep-related challenges could further improve patient flow. 
Striking the right balance between intervention duration, resource 
allocation, and personalized care is essential for optimizing the 
effectiveness of sleep and stress interventions in real-world scenarios 
(Delgadillo et al., 2016). One of the most interesting and feasible areas of 
development within stepped care is so-called ‘precision psychiatry’, which 
involves the ongoing monitoring of a patient's response to treatment and 
the subsequent modification of the treatment plan using real-time data 
(Fernandes et al., 2017; Forsell et al., 2019). In stepped care, most patients 
initially receive the same least intensive available treatment and those 
who require additional treatment are then moved to more intensive 
interventions. Personalized medicine, on the other hand, typically 
involves matching patients to the most suitable intervention dose before 

treatment initiation.  

Treatment or indicated prevention? 

Criticism has been directed by the NIMH (2001) at the expanded 
definition of prevention, which includes participants: (1) without current 
symptoms of a mental disorder and who were never symptomatic; (2) 
exhibiting current sub-clinical symptoms; (3) currently diagnosed with a 
disorder and/or who were previously symptomatic, focusing on 
preventing relapse or recurrence; or (4) currently diagnosed with a 
disorder, emphasizing prevention of comorbidity or disability. One is its 
failure has been not differentiating between prevention and treatment, 
potentially allowing all treatment to be considered a form of prevention 
(Greenberg & Weissberg, 2001). Nevertheless, there can be advantages in 
achieving a closer integration of prevention and treatment research. This 
integration would allow methodological advancements in one area to be 
applied to the other (Pearson & Koretz, 2001). Firstly, practical advantage 
in primary care of viewing the stress and sleep interventions as indicated 
preventions lies in the transdiagnostic benefits of improved sleep and 
stress coping mechanisms on common mental disorders (Dolsen et al., 
2014; Harvey et al., 2011). Secondly, in primary care when resources are 
limited, instead of offering basic psychoeducation to each individual 
patients, group psychoeducation is more time effective and more scalable.  

However, there are some considerations that need to be addressed. First, 
there is limited precision in having a heterogenous group. With a more 
coherent group or more targeted diagnostic assessment there is a better 
chance to be precise in the interventions. A one-size-fits-all approach 
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might not address the needs of a person with a specific need for tailored 
and targeted interventions. Secondly, the groups included individuals 
with long-standing issues; a few had previous contact with specialist 
psychiatry, having been admitted or undergone neurorehabilitation (see 
Table 1 in Paper III). Resources allocated to indicated prevention might 
be redirected from individuals with established disorders requiring more 
intensive treatment. This raises questions about resource allocation and 
the primary areas of focus in primary care. There can be a risk that short 
group interventions are the only care that is given in primary care due to 
the high prevalence of the disorder and the limited resources to address 
it. Third, there might be a limitation to stepped care with CBT, and to the 
dose effect related to hope and motivation. By starting with a treatment at 
too low dose may for the individual be perceived as not enough and 
unmotivating, resulting in dropout and prolonged suffering. 

Service research and closing the gaps 

Study III has influenced primary care in the region by introducing 
psychoeducational group interventions into clinical practice, in which 
there previously were no group activities. To incorporate novel practices 
into real healthcare settings, with novel student group leaders who are not 
acquainted with the workplace, adjusting to diverse local routines and 
personnel across various healthcare centers is an achievement in and of 
itself, well worth a research project. There has been swift and effective 
integration of stress and sleep interventions into the primary care system 
with about 150 patients a year receiving the interventions. Before this, 
most of the patients were offered pharmacotherapy. Nowadays, patients 
and general practitioners have more options when making treatment 
decisions. 

The research group that I am part of, within the HUSS research project, 
conducts research on health, education, stress, and sleep from a 
psychological perspective. The incorporation of the sleep and stress 
interventions into healthcare has led to a substantial rise in students' 
allocated time for sleep and stress-related health curricula, increasing 
from around eight hours to a total of 44 hours at our department. These 
additional hours include not only didactic knowledge on diagnostics, 
etiological models, and evidence-based treatments, but also extensive 
training in skills and practical application within primary care settings 
with patients. Meaklim et al. (2020) point out a 21-point list of what is 
needed in education on sleep. Efforts to make improvements in 
psychology education have been tested and researched, including an 
online sleep psychology course for students in the U.S., which resulted in 
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improved knowledge and greater confidence in treating insomnia patients 
when compared to a matched control group (Peachey & Zelman, 2012). 

There is a clear need for psychological education which not only teaches 
the etiological theories of insomnia and burnout, emphasizing risk factors 
and maintenance models, but that also emphasizes the development of 
clinical skills. These skills encompass assessing the psychologist's 
knowledge, ensuring that they understand what treatment is appropriate 
(as exemplified by the skill psychoeducation in Study III), and the 
practical understanding (for instance, their ability to conduct group 
treatment effectively while striking a balance between psychoeducation 
and encouraging sharing and empowerment, supporting hope). Finally, 
assessing their capability to apply and implement their knowledge and 
skills in real clinical settings (including understanding how group-
administered interventions function in primary care routine and how to 

manage diverse groups) are valuable experiences.  

General methodological issues 

Assessing mental health 

Clinical interviews offer a detailed diagnostic approach, whereas 
assessments using cutoff scores for questionnaire instruments provides a 
quicker, and more cost-effective standardized method focusing on 
symptom severity and dimensionality. The choice to use cutoffs in the 
present studies depended on the epidemiological research goals of Studies 
I and II, available resources, and the desired level of detail in 
understanding the studied conditions. In all three studies, a dimensional 
approach (i.e., those scoring ‘low’ vs. ‘high’) was used and diagnoses were 
not assessed by clinical interviews with categorical classification. As in 
most prevention studies, Study II used symptoms of mental health 
conditions as both the main predictors and as outcome measures (Miguel 
et al., 2023). However, when examining prevention interventions, it 
would have been highly valuable to include other outcome measures such 
as positive mental health, quality of life, work-related outcomes, and 
potential adverse effects. It can also be argued that the assessment of 
psychological symptoms alone is an insufficient measure of intervention 
effectiveness. 

Attrition 

The VEHS received a moderate response rate, which raises consideration 
as to the generalizability of the results. Participation rates in 
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epidemiological studies are generally declining, possibly due to the 
growing number of requests for study involvement and the simultaneous 
rise in marketing research, which may intrude on personal life (Galea & 
Tracy, 2007). Another contributing factor to low participation rates in 
epidemiological studies, according to Galea and Tracy (2007) is the ir 
increasing demands on participants, including numerous assessments. 
This may have been a contributing factor to dropouts from both the VEHS 
and HUSS surveys since they are extensive surveys (≥ 120 questions, 9 
pages). When designing a questionnaire, researchers must balance the 
inclusion of variables with the potential for elevated non-response, as 
previous findings indicate that longer questionnaires tend to de crease 
response rates (Sahlqvist et al., 2011). A significant concern in the VEHS 
data is the uneven distribution of non-responders among younger male 
participants. The sample may not be representative for the younger male 
age group, thus any conclusions drawn from the data concerning young 

males are limited. 

The sleep and stress interventions (HUSS data) include relatively large 
samples, reducing the risk of Type II error. However, the fact that a 
substantial number of patients in the intervention discontinued their 
study participation, especially between post-treatment and 3-month 
follow-up, may potentially limit the generalizability of the results. 
Nevertheless, it is essential to highlight that the drop-out analyses for both 
interventions groups and control group revealed no major systematic 
differences between those who completed the study and those who 
dropped out. This indicates that discontinued study participation was not 
associated with common mental symptom severity, age, duration of 
problems, motivation, sick leave, medication, or prior treatment. 
However, some notable differences emerged among those who dropped 
out of the stress intervention; they exhibited higher scores on the PSS-10 
(stress) and were more physically active. In the sleep intervention, 
individuals with high scores on the PHQ-15 (somatization) were more 
likely to drop out. In summary, whereas the discontinuation of study 
participation poses a potential limitation to generalizability, the few 
systematic differences between completers and drop-outs across various 
factors enhances the robustness of the study's findings. 

A limitation of Study III is that no treatment-as-usual control condition 
in primary care was included. The intention was to include a treatment-
as-usual group, but since some of the data were gathered during the 
COVID-19 pandemic, it is reasonable that healthcare prioritized efforts 
related to Covid over administration concerning research. However, this 
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also demonstrates the difficulty in that research that is not usually well 
integrated into healthcare organization.  

Efficiency or effectiveness? 

Most studies on mental healthcare have predominantly occurred within 
the tradition of providing the efficacy of the intervention, often 
prioritizing stringent experimental control at the expense of applicability 
to real-world settings. Efficacy studies typically administer treatments in 
isolation, either concentrating on a specific disorder or eliminating 
extraneous factors (e.g., alternative treatments). However, in clinical 
settings this is not always the case, but rather the opposite with psychiatric 
or general medical comorbidity in patients. In controlled studies 
treatment is exclusively provided. In real primary healthcare the care that 
is offered is a comprehensive array of multiple assessments, interventions, 

referrals, and advocacy services alongside the singular research focus. 

Studies conducted in a more controlled environment can generally 
allocate more time, resources, and follow-up to a limited number of 
participants. In contrast, effectiveness trials conducted in settings such as 
primary care often have constraints, offering only a restricted number of 
visits and contact hours for each patient. Whereas mental health 
interventions are frequently integrated into a broader context of general 
health and social services, controlled efficacy studies often focus on 
‘atomized’ therapeutic components that in some way may lack external 
validity. 

A critical dimension of the ongoing discourse in the realm of evidence-
based practice pertains to the question of whether the established efficacy 
of psychological treatment in RCTs can be effectively translated into the 
realm of routine clinical practice. This issue arises due to several key 
factors: in clinical practice, patients frequently present with larger and 
more diverse caseloads, ensuring therapist training and adherence to 
specific treatment protocols can be more challenging, and the random 
assignment of patients to various treatments may prove impractical, if not 
entirely unfeasible. 

Studies of effect offer several distinct advantages. First, they provide 
valuable insights into the practical aspects of delivering psychological 
treatments in clinical settings, such as evaluating the acceptability and 
feasibility of these treatments within the real-world context. Secondly, 
they acknowledge and account for the inherent complexities and 
challenges that therapists encounter when treating a diverse range of 
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clients with varied needs. There are some promising findings from the 
United Kingdom with psychoeducational group interventions within the 
IAPT program (Delgadillo et al., 2016; Wakefield et al., 2021), such as the 

Stress Control (SC) program (White et al., 1995). 

Future directions 

Epidemiology 

There is a need for longitudinal population studies, such as Study II, on 
burnout and insomnia within a diverse population, spanning various age 
groups (not only in specific work groups). These studies enable 
researchers to track the progression of burnout and insomnia over time, 
enhancing our understanding of how these conditions impact individuals’ 
overall well-being throughout their lifespan. This extends beyond the 
typical focus on the working population seen in most burnout studies. 
Especially in the burnout literature, cross-sectional studies are frequently 
employed. However, it is essential to note that these studies can only 
establish associations and offer a snapshot of a population at a particular 
moment in time.  

Etiology 

Considering the limited number of etiological models for stress-related ill-
health, I am suggesting a model inspired by the 3-P model for insomnia, 
previously described in the section on etiological models for insomnia, 
which can be useful in conceptualizing stress-related ill-health. This 
attempt aims to provide a transdiagnostic framework that enables 
understanding of the factors that may contribute to and perpetuate stress-
related health problems. Instead of using the unified approach ‘one size 
fits all’, this approach is individualized; a ‘my size fits me’ approach 
(Schaeuffele et al., 2021). 

As seen in Figure 16, predisposing factors explain individual 
characteristics or conditions that increase the risk of developing a 
particular disorder. Predisposing factors answer the question “Why me?”. 
These can be psychological vulnerabilities such as neuroticism 
(Abdellaoui et al., 2019; Bakker et al., 2006; Bolger & Zuckerman, 1995; 
Goddard & Patton, 2004) stress-anxiety sensitivity, negative schemas, 
fear of negative evaluation (Clark & Wells, 1995), perfectionism (Blatt, 
1995; Chang, 2012; Dunkley et al., 2003; Egan et al., 2011; Garratt-Reed 
et al., 2018; Hewitt & Flett, 1993; Hill & Curran, 2016; Melrose, 2011; 
O'Connor et al., 2010; Richardson & Rice, 2015; Richardson et al., 2014), 
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intolerance of uncertainty (Dugas et al., 2004), cognitive inflexibility, and 
performance-based self-esteem (Blom, 2012; Blom et al., 2018; Hallsten 
et al., 2005). These predisposing factors are often integrated in the 
personality of the individual, and thereby are not a good starting point for 
brief interventions but may be the aim in longer psychotherapies. 
However, understanding the patient’s earlier experiences and 
vulnerabilities can be helpful in the conceptualization and help to give 
some answer to the patient’s question; “why me?” 

 

Figure 16. A 3-P model for stress-related ill-health with a focus on 
transdiagnostic mechanisms. 

Precipitating factors help the patient and the clinician understand the 
question “why now?” It is common among individuals seeking primary 
care that emotionally distressing events or series of events in the person’s 
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life have exceeded the individual’s coping abilities and available resources. 
Even though many stress responses are linked to present stressors, 
patients sometimes need help distinguishing between what is within their 
control and what is not. External events, such as organizational changes 
or conflicts at work, are often beyond individual control. Stoicism and 
Acceptance and Commitment Therapy (ACT) recommend accepting these 
aspects as part of the external world that cannot be changed and instead 
directing attention toward problem-solving within the individual's 
control. Problem-solving becomes beneficial for aspects the patient can 
influence (Oxman et al., 2008; Zhang et al., 2018). When the individual 
perceives that some problems are manageable, there is also an impact on 
locus of control. However, starting a war against the ‘windmills’ that are 
beyond your control is often a path towards increased ill-health or 
hopelessness.  

Perpetuation factors address the question "why doesn’t it stop?" 
Identifying and recognizing maintaining aspects is often the first step in 
traditional CBT to help patient understand this issue. Some of these 
factors are maintained by negative reinforcement, as described earlier in 
the section on etiology. The persistence of stress-related ill-health can be 
attributed to perpetuating behaviors, including neglecting self-care and 
recovery, altered sleep patterns, excessive worrying, rumination, 
overworking, low social support and experiential avoidance (Chawla & 
Ostafin, 2007; Mojallal et al., 2022). Making patients aware of the 
perpetuating behaviors is a good starting point for brief interventions. In 
terms of behavioral activation, increasing behaviors directed towards 
social interaction or recovery behaviors means that the patient increases 
the frequency of the desirable behavior. This aims to enhance the patient's 
contact with natural positive reinforcements, which, in turn, leads to a 
better mood. In the context of stress recovery, as suggested by Almén 
(Almen, 2022; Almén, 2021, 2022a, 2022b), recovery behavior is 
conceptualized as an approach behavior. Nonetheless, the cognitive triad 
by Beck (Whittington, 2019), suggests that my view of the world and 
others’ possibility to help me, my view of myself and my abilities, and my 
negative view of the future also perpetuate stress. This is in line with 
Lazarus’ stress theory described earlier, in that the stress response is 
moderated through attributional bias and negative problem orientation 
(Fergus & Wu, 2010, 2011), appraisals of the stressor and the available 
resources (R. S. Lazarus, Folkman, Susan, 1984; Nielsen et al., 2007). In 
sum, perpetuation factors are good to start with when working on 
patients’ stress-related ill-health and helping them get an answer to the 
question "why does it persist?" 
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From indicated prevention to universal prevention 

There is a need for preventive interventions for improved public health. 
Preventive care helps reduce the risk of developing the burden of disease 
in individuals and communities. By identifying risk factors, interventions 
can be developed for primary care to mitigate the impact of mental ill-
health, improving quality of life for patients. Identifying conditions at an 
early-stage results in treatment options that are more effective and less 
intrusive, as demonstrated by the encouraging findings in Study III, as 

they can help prevent the deterioration of symptoms. 

More and more regions in Sweden are providing their residents with 
universal prevention, a so-called targeted health dialogue 
(Socialstyrelsen, 2023). In 2022, 13 out of 21 regions offered this 
opportunity, and an additional 5 have decided to implement it. The health 
dialogues aim to promote healthy lifestyles and increase the demand for 
healthy choices in society at large. Most health-promoting advice focuses 
on physical activity, healthy eating habits, smoking, and alcohol habits. 
However, there is almost no advisory promotion regarding sleep- and 
stress-related recovery. Based on many of the conclusions in this thesis on 
the high prevalence of sleep- and stress-related health problems in the 
population, it would be a welcome contribution if screening regarding 
sleep and stress could be conducted. Ideally, health dialogues could refer 
individuals to resources on Sweden's national healthcare portal 1177, in 

which self-help or digitized modules could be offered as a first step. 

The gap in service research 

Research focused on service and the effectiveness of methods in clinical 
settings is an underdeveloped research field in Sweden. Compared to 
England’s NSA projects, Sweden falls behind. In Sweden, there is no 
explicitly defined political goal that corresponds to the IAPT objective, 
which aims to incorporate 380,000 individuals with anxiety disorders or 
depression into talking therapies annually, reaching a cumulative total of 
1.9 million adults and older adults by the year 2023/24. One of the most 
critical issues in research on mental health services is the gap between 
what is known about effective treatment and what is provided to and 
experienced by consumers in routine care in community practice settings 
(Proctor et al., 2009). 
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Concluding remarks 

In conclusion, as seen in Study I, the continuing high prevalence of stress-
related mental ill-health and sleep disturbances in the population 
underscores the significance of this research field.  This knowledge is 
crucial for designing interventions that promote health equity and address 
the specific needs of age groups who are at risk or underserved (such as 
the limited availability of psychological interventions in the western part 
of the Västerbotten region, in contrast to areas closer to larger cities). 
Study I also explores the manifestation of burnout symptoms in older age 
groups and shows that approximately 11% of individuals aged 60–69 years 
and 16% of those aged 70–79 years met the criteria for burnout. This novel 
finding underscores the necessity for further research to gain a deeper 
understanding of the phenomenon.  Study II demonstrates that stress-
related ill-health and insomnia predict each other. The identified need for 
more longitudinal investigations into stress-related mechanisms and 
potential risk factors for clinical burnout highlights the importance of 
continued exploration in this area. Since the prevalence and severity of 
people seeking primary health care in search of help for stress-related ill-
health and sleep disturbance is high, and since there is a treatment gap, 
the need for early feasible cost-effective interventions is considerable. 
Despite the challenges faced, particularly the high rate of attrition in 
follow-up data at 3 months, Study III offers valuable preliminary insights 
about changes in symptoms severity for the heterogeneous primary care 
population who may have a mixture of life-related stressors and mental 
health symptoms. At one-year follow-up, 61% in the stress intervention 
and 73% in the sleep intervention were not in need of more healthcare. 
However, a one-size-fits-all philosophy is a premature form of 
intervention, and the development of a personalized medicine approach 
in stepped primary care and the implementation research of effective 
interventions in healthcare organizations are a suggested direction for the 
future. Nonetheless, the findings in this thesis underscore the importance 
of addressing mental health issues in real-world scenarios and paving the 
way for additional research and interventions aimed at promoting overall 
well-being in modules that are transdiagnostic and scalable.  

Based on the findings of this thesis regarding the significant prevalence of 
sleep disturbances and burnout in Västerbotten, I propose integrating 
stress and sleep promotion into the Västerbotten Intervention Program 
(VIP) conducted within the primary healthcare system. By integrating 
stress and sleep promotion into health discussions, healthcare 
professionals can effectively address these aspects into universal 
prevention, meeting the need for behavioral change at an earlier stage of 
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development. Additionally, developing and offering psychoeducational 
resources on the national 1177 platform regarding promotion of sleep and 
recovery would enhance the accessibility of sleep and stress interventions, 
moving towards more widespread and available information and 
psychoeducation. 
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Appendix  

Appendix A. Diagnostic Criteria for Exhaustion Disorder According to 
the Swedish National Board of Health and Welfare 2003 

Note. All capital letters must be fulfilled for the diagnosis. 

 
 

 

 

A. Physical and mental symptoms of exhaustion with minimum of 
two weeks duration. The symptoms have developed in 
response to one or more identifiable stressors which have been 
present for at least 6 months. 

B. Markedly reduced mental energy, which is manifested by 
reduced initiative, lack of endurance or increase of time needed 
for recovery after mental efforts. 

C. At least four of the following symptoms have been present 
most of the day, nearly every day, during the same 2-week 
period: 

1. Persistent complaints of impaired memory or 
concentration 

2. Markedly reduced capacity to tolerate demands or to 
work under time pressure 

3. Emotionally instability or irritability  
4. Disturbed sleep 
5. Persistent complaints of physical weakness or fatigue 
6. Physical symptoms such as muscular pain, chest pain, 

palpitations, gastrointestinal problems, vertigo or 
increased sensitivity to sounds 

D. The symptoms cause clinically significant distress or 
impairment in occupational, social or other important areas of 
functioning. 

E. The symptoms are not due to the direct physiological effects of 
a substance (e.g. drug abuse, medication) or a general medical 
condition (e.g. hypothyroidism, diabetes, infectious disease). 

F. If criteria for major depressive disorder, dysthymic disorder or 
generalized anxiety disorder are met, exhaustion disorder is set 
as co-morbid condition. 


