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ABSTRACT 
 

Many services depend on having staff 24 hours a day, including petroleum onshore and 

offshore facilities, and the health care sector. Employees engaged in shift work are exposed to 

working hours outside the standard 8-16 working day. Working at evenings or nights, or 

rotating between different combinations of daytime, evening time, and nights may be 

challenging to the individual in terms of regulation of circadian rhythm, sleep deprivation or 

challenges to work-family balance, which in turn may affect the mental health of workers. 

Work is a central part of most peoples' lives. Thus, events occurring in relation to work may 

affect the mental health of workers in both positive and negative ways.   

 

The overall aims of the current thesis were to elucidate the ways shift schedules in 

combination with psychological and social conditions at work may influence the mental 

health of workers. To gain such knowledge a range of different shift schedules employed in 

the petroleum industry and within the health-care sector were studied. Furthermore, emphasis 

was on how working conditions relate to mental health by studying working conditions as 

predictors of mental health and mental health as predictor of working conditions.  

 

Participants were recruited from six companies operating in the Norwegian onshore- and 

offshore petroleum industry, and from members registered in the Norwegian Nurses 

Organization.  

 

Study 1 analyzed 1471 employees operating at onshore and offshore facilities. Differences in 

mental distress between various shift schedules were elucidated by comparing offshore shift 

types with zero, seven or 14 consecutive nights. Permanent-daytime (14 days) was compared 

with permanent-night shift (14 days), and swing shift (7 nights / 7days) was compared with 

permanent-night shifts. Among onshore workers, permanent-day shift was compared with 

rotating-shift work (day, evening and night). No statistical significant differences in mental 

distress between workers in different shift schedules were demonstrated. Six psychological 

and social work exposures were studied. Differences in work exposures between the shift 

schedules were demonstrated. Onshore revolving-shift workers reported lower job control 

compared with onshore daytime workers. Offshore swing-shift workers reported lower job 

control compared to permanent-night and -day workers offshore. Permanent night-workers 

reported higher job control, fair- and empowering leadership, and support from co-workers 
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and superior compared to swing-shift workers. Associations between the six work factors and 

mental distress were analyzed separately for onshore and offshore workers, and with 

increasing level of adjustment. A specific hypothesis for study 1, was to elucidate whether the 

personality trait neuroticism influenced associations between work factors and mental 

distress. Onshore workers exhibited associations between job demands, job control, role 

conflict, and support and mental distress. Adjusted for neuroticism only role conflict reached 

statistical significance, whereas adjusted for all work factors only job control reached 

statistical significance. Among offshore workers all six work factors were associated with 

mental distress, also when adjusted for neuroticism. When adjusted for all work factors, role 

conflict and support were no longer statistically significant. In the fully adjusted model job 

demands, role clarity, and support reached statistical significance.  

 

Study 2 elucidated prospective effects of shift work, and six psychological and social work 

factors on mental distress among nurses. Specific to this study were the elucidation of 

moderating effects between shift work, and work factors on mental distress, elucidation of 

cross-lagged effects between work exposures and mental distress, and analyzing symptoms of 

anxiety and depression as separate outcomes. A total of 1582 nurses responded both at 

baseline and follow-up, and were included in the study. This study analyzed effects of night 

work compared to non-night work, and rotating-shifts with permanent-shifts. No statistical 

significant effects of shift schedules on anxiety and depression were demonstrated. However, 

differences in work exposures between shift schedules were demonstrated. Nurses working 

nights reported higher levels of role clarity and job demands, and lower levels of decision 

authority compared to non-night workers. Nurses working rotating-shifts reported higher 

levels of job demands, role clarity, and skill discretion, and lower levels of role clarity and 

decision authority compared to permanent-shift nurses. No statistically significant moderation 

effects between night work and rotating-shift work, and work content on mental distress were 

demonstrated. Study 2 demonstrated distress-to-work effects, where baseline symptoms of 

anxiety and depression predicted follow-up reporting of role clarity, role conflict, fair 

leadership, and social support. Work-to-distress effects were also demonstrated between job 

demands and symptoms of depression.  

 

Study 3 elucidated prospective effects of shift work, job type, psychological, social and 

physical work factors on mental distress among offshore workers. Both direct effects and 

interaction effects were examined. Unlike the two other studies, study 3 included job type, 
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and exposure to noise and cold as predictors of mental distress. Furthermore, effects of 12 

specific psychological and social work factors on mental distress were elucidated. Study 3 

also examined reverse effects, but not with cross-lagged models as in paper 2. A total of 531 

offshore workers responded both at baseline and follow-up, and were included in the study. In 

this study swing-shift was compared to permanent-day time. No statistically significant 

effects of shift work, or job type on mental distress were detected. Furthermore, no 

statistically significant moderation effects between shift work, and work exposures, or job 

type and work exposures on mental distress were detected. However, work-to-distress and 

distress-to-work effects were demonstrated. Nine out of twelve psychological and social work 

factors, and exposure to noise and cold were associated with follow-up mental distress. 

Adjusted for baseline distress, only exposure to noise reached statistical significance. 

Adjusted for all work exposures, only quantitative demands reached statistical significance. 

Baseline mental distress was associated with 11 out of 12 follow-up psychological and social 

work exposures, and exposure to noise. Adjusted for baseline work factor only learning 

demands was predicted by baseline mental distress.  

 

In conclusion, none of the shift schedules studied in the current thesis seems to affect the 

mental health of workers. However, this does not mean that such effects do not exist. The 

current thesis has pointed to several methodological challenges of studying mental health 

effects of shift work. Among these factors the healthy worker effect is central. Another 

possible explanation for the current findings may be that shift work may not be as important 

for mental health as hypothesized, at least not in Norway. Effects of shift work on mental 

distress seem not to be moderated by work content. However, this does not mean that such 

effects do not exist. The lack of moderating effects may be explained by methodological short 

comings such as restricted variance in exposures and outcome, or the healthy worker effect. 

Work content seems to affect the mental health of workers, and the mental health of workers 

seems to affect the perception of work content. However, the study of the reciprocal 

relationship between work content and mental health problems would benefit from employing 

longitudinal designs with different follow-up intervals in order to capture both short- and long 

term effects of work exposure. It seems reasonable that mental health problems may affect the 

perception of working conditions more promptly than exposure to adverse working conditions 

affect the mental health of workers.      
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1. INTRODUCTION 

1.1 Scope of the thesis 
 

Since the industrial revolution and the invention of electric light, people have worked after 

dark. Shift-systems for working around-the-clock were developed to secure continuous 

production in several industries. Today, working at nights or evenings is as normal as working 

at daytime. However, because humans are diurnal beings (biologically preprogrammed to be 

awake during daytime when there is daylight, and asleep during night when it is dark), it is 

assumed that being awake, and work at night time may be harmful. Consequently, much effort 

has been devoted to identify potential health problems associated with working shifts (see 

Kantermann, Juda, Vetter, & Roennenberg, 2010; Wang, Armstrong, Cairnes, Key, & Travis, 

2011 for reviews). Disturbed sleep is the most common health problem reported by shift 

workers. The term "Shift Work Sleep Disorder" (SWSD) has been applied to describe a 

circadian disruption in relation to a work schedule that overlaps with the normal time for 

sleep, further characterized by insomnia and excessive sleepiness (Schwartz & Roth, 2006). 

Systematic reviews and meta-analyses have concluded that night work may increase the risk 

of coronary heart disease (Vyas, et al., 2012), metabolic disturbances (Gan, et al., 2014; 

Wang, et al., 2014), breast cancer (He, Anand, Ebell, Vena, & Robb, 2015; Heikkila, et al., 

2016), and prostate cancer (Rao, Yu, Bai, Zheng, & Xie, 2015). However, few studies have 

examined whether shift work may be associated with mental health problems, and the results 

of the studies are mixed (see Fossum, Bjorvatn, Waage, & Pallesen, 2013; Vogel, Braungardt, 

Meyer, & Schneider, 2012 for reviews). A major problem in shift-work research has been to 

compare results across studies. One reason for this is that shift schedules are organized in 

highly variable ways in different industries around the world. Another reason is the way 

researchers analyze shift schedules. Often, “shift work” is compared to “day work”, and what 

constitutes “shift work” may be highly variable. Consequently, different studies on shift work 

and health have studied different exposures, or combination of different exposures, that all 

may cause different health problems. The present thesis aims at elucidating associations 

between several specific types of shift schedules and mental distress in different industries. 

 

Mental health problems are frequent reasons for sickness absence and disability pension. A 

report on prevalence of mental health problems in Norway developed by researchers at the 

National Institute of Public Health, revealed that 30 to 50 per cent of the adult population are 
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at risk of experiencing at least one episode of mental health problems during their lifetime. 

Twenty to 25 per cent of these episodes pertain to anxiety and 15 to 20 per cent pertain to 

depression. Furthermore, 10 to 30 per cent of the adult population is at risk for experiencing 

one such episode during one year. The report also revealed that at all times, 10 per cent of the 

population suffer from anxiety, and six to 12 per cent suffer from depression 

http://www.fhi.no/artikler/?id=42699. Thus, identifying factors that may cause and/or buffer 

such suffering, would enable preventive actions with regard to the onset and persistence of, 

and recovery from mental health problems.  

 

Work is a central part of most peoples' lives. Work provides income, and may fulfill purposes 

as self-realization, social contact, and sense of belonging. Given these purposes and all the 

time spent at work, events occurring in relation to work may affect the health of workers in 

both positive and negative ways. Much research has been conducted on effects of “the 

psychosocial work environment” on workers’ mental health. The majority of these studies 

have investigated factors of the Job strain model by Robert Karasek (Karasek, Brisson, 

Kawakami, Houtman, Bongers, & Amick 1998), or the Effort-Reward-Imbalance model by 

Johannes Siegrist (Siegrist, 1996). Thus, some psychological and social work factors have 

been shown to be relatively consistently associated with mental health problems (see Bonde, 

2008; Netterstrøm, et al., 2008; Nieuwenhuijsen, Bruinvels, & Frings-Dresen, 2010; Stansfeld 

& Candy, 2006; Theorell, et al., 2015 for reviews). Prospective studies have demonstrated 

work-distress associations, but research on reverse or reciprocal associations between work 

factors and mental health problems are scarce (de Lange, Taris, Kompier, Houtman, & 

Bongers, 2004; Ibrahim, Smith, & Muntaner, 2009; Lang, Bliese, Lang, & Adler, 2011). Also, 

only a limited set of work factors have been studied with regard to mental health problems. 

Hence, knowledge of a broad range of specific working conditions is lacking. 

 

In many workplaces several work tasks are not performed during nights, hence work tasks and 

staffing differ between regular day and night shift. Therefore, exposures during work-shifts 

may differ and affect associations between shift types and health outcomes. Moreover, the 

appraisal of psychological, social and physical work factors may differ between shift types. 

Differences in perception of work across different shift schedules were demonstrated by 

Parkes (2003). For instance, offshore swing-shift workers reported higher exposure to 

physical job stressors compared to offshore day workers, and day workers reported higher job 

control compared to shift workers. Thus, different shift schedules may interact with different 
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work factors to produce different mental health outcomes. Knowledge of such interactions is 

lacking.    

 

The aims of the current thesis were threefold; to i) elucidate effects of working specific shift 

schedules on workers' mental distress, ii) elucidate direction of associations between a broad 

range of psychological and social work factors and mental distress, and iii) elucidate if 

potential mental health effects of working specific shift schedules were moderated by 

psychological and social work factors. Together, this should significantly add to the current 

knowledge in the field.  

 

1.2 Definition of shift work 
 

There is no unanimous definition of "shift work". Costa (2003) defined shift work in general 

terms "as a way of organizing daily working hours in which different persons or teams work 

in succession to cover more than the usual 8 hour day, up to and including the whole 24 hour 

day” (p. 84). Such a general definition includes a number of potential different shift schedules 

outside "conventional" working hours. Shift-work schedules may differ in many parameters 

(e.g. time of day, duration of shift, shift rotation, length of recovery period). Furthermore, 

work tasks during night shifts may differ from work carried out during daytime, hence 

exposures during the work period may differ. “Shift work” may also differ from day work in 

terms of extraneous, non-work parameters that may confound conclusions about relationships. 

Stevens and colleagues (2010) pointed out that the lack of precise definitions of shift work 

poses a problem when determining potential health effects of working shift. Stevens and 

colleagues (2010) therefore proposed domains that should be covered in epidemiological 

studies of shift work and health. 

  

1) shift system (start time of shift, number of working hours per day, forward- or 

backward rotating system, rotating or permanent shift), 2) years on a particular non-

day shift schedule and cumulative exposure to the shift system over the subject’s 

working life, and 3) shift intensity (number of consecutive nights or days, and free 

periods.  (Stevens et al., 2010 p. 6)  
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The current thesis aspired at meeting these criterial domains when assessing the shift systems 

employed in the Norwegian petroleum industry and the health-care sector. 

 

1.3 The distinction between work exposure, outcome and mediating mechanisms  
 

Studies of the influence of non-physical work exposures on mental health have been 

conducted under the heading of studying “work stress”, “psychological stress”, “mental 

stress” or “psychosocial stress”. Furthermore, specific psychological and social work factors 

are often referred to as “measures of stress”. The use of the term “stress” may refer to 

exposures, outcomes, and mediating mechanisms and contributes to conceptual confusion. 

The current thesis avoids the term “stress”. Work factors have been studied as work exposures 

that might have psychological consequences and thus influence the mental health of workers, 

operationalized as symptoms of anxiety and depression or mental distress.  

 

1.4 Biological, emotional, and cognitive mechanisms involved in response to 
challenges 
 

Current knowledge of how exposures at work may affect the health of workers depends on 

integration of research into biology, physiology and psychology. Thus, a brief overview of 

central contributions to the field may be useful.   

 

Much effort has been devoted to elucidate biological, emotional and cognitive mechanisms 

involved in the way people respond to challenges in life. Emotions consist of a subjective 

experience of affect, a neurobiological response, cognitive perception or appraisal, and 

behavior (Barlow, 2002).  

 

Early knowledge of the fear response came from the works of Walter Cannon. He became 

interested in the autonomic nervous system activity associated with emotions and 

environmental challenges (Cooper, 2008). In the 19th century, Claud Bernard claimed that the 

regulatory functions of the body maintained an optimal regulation of the body’s internal 

processes (milieu interieur) independent of the external environment. Cannon later introduced 

the concept of homeostasis to describe these processes. Cannon showed that the body has 

mechanisms involving the activation of the sympathetic nervous system and the secretion of 

adrenalin in response to threats. Thus, emotions induced by challenging situations disrupt 
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homeostasis by initiating the secretion of adrenaline that facilitates actions that are conducive 

to adaptation. The theory became known as “the fight or flight”- response (Cannon, 1922). 

The fight or flight response pertains to the acute physiological response pattern when 

experiencing emotions such as fear. Later, after performing a series of experimental studies 

where rats were exposed to different physical stimuli, Hans Selye claimed that the body 

reacted or adapted in a stereotyped/general manner to different environmental demands 

(Selye, 1934/1998). He formulated a theory known as “The general adaptation syndrome” 

(GAS) claiming that the adrenal hormone cortisol mediated somatic responses to any 

challenge. The idea was that the organism continuously deals with the challenges and adapt to 

those (Lovallo, 2005). Selye claimed that disease develops when the body’s production of 

cortisol diminishes (Selye, 1998). Selye's research pointed to associations between patterns of 

response and health. Selye later coined the term stress to describe “the non-specific response 

of the body to any demand made upon it” (Selye, 1973, p. 1). Later, he introduced the concept 

stressor to separate stimuli from response (Selye, 1975). In 1988, the concept of allostasis 

was proposed by Sterling and Eyer (1988), to describe the process of maintaining homeostasis 

through change. According to the theory a constant maintenance of allostasis may result in 

allostatic load, which may produce illness.  

   

After several improvements of the methods for measuring different hormones, it was clear 

that different endocrine systems react differently to different stimuli. Mason claimed that most 

challenges also presented psychological consequences (Mason, 1971). Mason pointed out the 

difficulty of isolating harmful physical stimuli from the psychological evaluation of them and 

emotions accompanying them. Thus, the general hormonal response to different challenges 

could be a result of the similar emotional reactions to these challenges (Knardahl, 2005).  

Later, Richard Lazarus (1984/1993) emphasized the role of subjective appraisal and coping in 

dealing with challenges. According to Lazarus, an individual actively appraises and evaluates 

the environment to derive meaning. The individual evaluates what poses a challenge and 

which options and resources he or she considers available to meet the demand. An event may 

be evaluated as “irrelevant”, “benign” or “stressful” by the individual, and if evaluated as 

“stressful”, the individual further evaluates the events' likeliness of causing harm or not. 

Lazarus and Folkman (1984) pointed out that psychological stressors achieve their threat 

value not from their physical ability to do harm, but from their appraised threat value. 

Consequently, a specific stressor will not cause the same amount of strain in all persons as 

persons will vary in their ability to cope with perceived stressors (Lovallo, 2005).  
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These are complex interacting systems, and it is therefore inherently difficult to separate 

physiological responses from the psychological interpretation of them and simultaneously 

experienced emotions. 

 

1.5 Mental distress - symptoms of anxiety and depression 
 

A comprehensive overview of the history of research on anxiety and depression is beyond the 

scope of the current thesis. However, a brief discussion of different perspectives on the 

ontology and etiology of anxiety and depression will be provided in order to contextualize the 

findings in the current thesis.  

 

1.5.1 What is anxiety? 
 

Throughout history scientists have reflected on the phenomenon of anxiety and depression.  

A comprehensive review is provided in “Anxiety and its Disorders” by David H. Barlow 

(2002). Barlow (2002) suggested that the etiology of anxiety consists of a generalized 

biological vulnerability, a general psychological vulnerability, and a specific psychological 

vulnerability. He proposed that individuals may inherit a genetic predisposition to 

“nervousness” or “neuroticism”. Furthermore, individuals may develop a general 

psychological vulnerability as a consequence of an inability to cope with unpredictable 

negative life events – a diminished sense of control. Thus, the concepts of “locus of control” 

(Rotter, 1966) and “attributional style” are central to the development of anxiety. Barlow, also 

proposed that individuals may develop anxiety by learning what is dangerous, thus, 

determining the object or situations that become the focus of fear. 

 

Influential contributions to the understanding of anxiety come from Søren Kierkegaard 

(1844/1969), and Rollo May (1950), who both suggested that anxiety is existential. 

Kierkegaard suggested that anxiety concerns how individuals relate to “the dangerous” within 

themselves.  He believed that anxiety is rooted in fear of death, nonexistence, nonbeing or 

nothingness. May suggested that the cause of anxiety may be threat to essential personal 

values that define one as an individual or one's existence as a whole (death or 

meaninglessness). Central to these contributions is that anxiety concerns perception of danger. 

However, they both believed that anxiety is not necessarily something negative or disease. 
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Howard Liddell (1950) described anxiety as the “shadow of intelligence”, as a natural 

consequence of being conscious, and the ability humans have to plan for the future and reflect 

on the past. Consequently, experiencing some form of anxiety is viewed as inevitable where 

the purpose is motivation to act. However, as Barlow (2002) pointed out, such responses 

might not be viewed as "intelligent" when people alter their behavior for example by avoiding 

daily situations because of feelings of fear or anxiety. Such avoidance behavior might be seen 

as a consequence of people's need for finding an explanation for or cause of their experiences 

- the cause of the feeling is attributed to cues in the situation where they experienced it, 

regardless of whether these cues were the actual cause of anxiety. Consequently, such 

situations are avoided just in case anxiety should occur. A central feature of anxiety is that the 

individual senses danger, but does not consciously know why. Maybe the "ungraspableness" 

of the situation is the reason for the persistence of the state - without knowing the cause of 

experiencing anxiety one cannot do anything to improve the situation.  

These insights lead theorists to distinguish between fear and anxiety. “Fear was seen as a 

response to a specific, observable danger, while anxiety was seen as a diffuse, objectless 

apprehension" (Barlow, 2002, p 7). Barlow (2002) elaborates on these definitions. He views 

anxiety as a future-oriented mood state associated with preparation for possible, upcoming 

negative events. Fear is viewed as an alarm response to a present or imminent perceived or 

real danger. Thus, anxiety is about what might happen – fear is about what is happening or is 

believed to be happening.  

 

1.5.2 The role of cognition in anxiety 
 
Much research has been devoted to the role of cognition in anxiety. Schachter and Singer’s 

(1962) “appraisal theory” proposed that individuals, when noticing arousal, appraise the 

context and attribute a causal relationship following the perception of an undifferentiated 

arousal state. Consequently, the same level of arousal may be attributed to positive or 

negative emotions depending on context. However, replications of the experiment found that 

unexplained arousal was perceived negatively, regardless of context (Marshall & Zimbardo, 

1979).  

 

Weinberg (2010) distinguishes between arousal and anxiety. Arousal is defined as “a blend of 

physiological and psychological activity in a person falling along a continuum from deep 

sleep to extreme excitation”, whereas anxiety is defined as “a negative emotional state 
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(feeling fearful and uncomfortable, experiencing dread) characterized by nervousness, worry, 

and apprehension and associated with activation and arousal of the body”. Thus, increased 

heart rate could be an increase in arousal or anxiety depending on the context of the situation. 

The difference is that arousal is not automatically associated with pleasant or unpleasant 

events but may be either or, whereas anxiety is always considered unpleasant. 

 

Lazarus’ work on the appraisal process in perception brought this field further. According to 

Lazarus, it is the individuals’ appraisal of the potential impact the event has on the individual 

itself that is important for the emotional response. However, appraisal theories cannot explain 

irrational emotions, which often occur when experiencing anxiety. Thus, research has 

elucidated the potential of cognitive biases when individuals interpret events or emotions. A 

major influence in this field is the work of Aaron Beck and colleagues (Beck, Emery, & 

Greenberg, 2005). Beck recognized that actions associated with fear that was appropriate 

when humans were hunter-gatherer, may not be as relevant to psychological challenges 

experienced in a modern society. Beck emphasized the role of cognition in situations where 

danger is misperceived, where emotions are inappropriate, exaggerated or disordered, through 

faulty information processing. Thus, in his view the problem in anxiety disorders concerns 

individual cognitive “schemata” where reality continuously is interpreted as dangerous. 

Automatic thoughts and images relevant to danger trigger inappropriate physiological, 

psychological and motor components of the anxiety response. There is evidence that anxiety 

disorders are characterized by a preconscious attentional bias toward personally relevant 

threat stimuli and a bias to interpret ambiguous information in a threat-relevant manner 

(Craske, Rauch, Ursano, Prenoveau, Pine, & Zinbarg, 2009). Furthermore, results from 

neuroimaging studies indicate elevated amygdala responses to threat cues as a common 

characteristic across anxiety disorders (Craske et al., 2009).  

 

1.5.3 Contemporary classification of anxiety 
 
Mental-health problems in active, working individuals usually tend to consist of light to 

moderate symptoms of depression or anxiety. Thus, specific anxiety- or depression disorders 

have not been a focus in the current studies even though people may suffer from such 

disorders and still be well functioning workers. However, it may be useful to provide an 

overview of contemporary view of anxiety. 
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Anxiety is divided into several specific disorders by the “International Classification of 

Diseases” (ICD-10) and the “Diagnostic and Statistical manual of Mental Disorders” (DSM). 

The DSM-V (2013) identifies several anxiety disorders that share features of excessive fear 

and anxiety and related behavioral disturbances. The DSM-V utilizes the definitions of fear 

and anxiety provided by Barlow (2002). “Fear is the emotional response to real or perceived 

threat, whereas anxiety is anticipation of future threat” (DSM-V, 2013, p.189). These two 

states are viewed as overlapping but also distinct. According to DSM-V, fear is associated 

with autonomic arousal (e.g. sweating, trembling, heart palpitations, and nausea), thoughts of 

immediate danger, and escape behaviors, whereas anxiety more often is associated with 

muscle tension, vigilance in preparation for future danger (worry), and avoidant behavior. 

Furthermore, anxiety disorders are viewed as different from each other in the types of 

situations or objects that induce fear, anxiety, avoidance behavior, and the associated 

cognitive ideation. In order to be classified as a disorder, a certain persistence of the state is 

required. Whether the fear or anxiety reported by an individual is excessive, is determined by 

the clinician, taking cultural context into consideration.  

 

The DSM-V have been criticized for classifying disorders that are scientifically unsound, as 

well as introducing definitions of states that will result in the diagnostization of false positives 

(Frances, 2013). The practice of categorical classification of mental disorders has been 

criticized for exhibiting poor validity (e.g. Bjelland & Dahl, 2008). Such classification 

systems view individuals as either sick or healthy, thus not reflecting the dimensional nature 

of such states. Recently, psychologists have questioned the value of classifying anxiety into 

various disorders. The critique pertains to the question to what extent individuals benefit from 

having a diagnosis with regard to recovery from or dealing with their anxiety. In Norway, 

diagnoses included in the ICD-10 or DSM-V give certain rights to economic compensations 

during sick leave or disability pension. Also, having a diagnosis may give the individual a 

feeling of recognition for his or her suffering. It should be noted that not all people are aware 

that they suffer from anxiety. Thus, interpretation of somatic reactions is central to the 

intensity and persistence of anxiety as well as which actions individuals chose to cope with 

the situation. People may complain of dizziness or nausea without realizing that it might be 

symptoms of anxiety. Furthermore, emergency personnel admit many “heart attacks” that turn 

out to be anxiety attacks. People often attribute unexpected somatic sensations to illness and 

become afraid. When the body becomes aroused without any apparent reason, most people 

become concerned and try to figure out why. 
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Symptoms of anxiety were measured by the Hospital Anxiety and Depression Scale in the 

current thesis. The anxiety items assess worry about possible harmful events occurring to self 

or others, restlessness, panic, tension and objectless fear (Keedwell & Snaith, 1996). 

 

1.6 What is depression? 
 

Much of the theorizing about the etiology of anxiety has also been applied to depression 

because both states often co-occur. Despite many psychological and biological theories 

regarding the pathogenesis of mood disorders, the etiology of major depressive disorder 

remains unknown (see Drevets, Price, & Furey, 2008 for a review). It is beyond the scope of 

the current thesis to provide a detailed discussion of the etiology of depression. However, a 

brief overview of some perspectives will be presented.  

 

As with anxiety, philosophers view depression as a natural part of being conscious human 

beings. According to Popoveniuc (2014), depression is based on self-reflection, but with an 

inability to shift attention away from the self to others or the outside world. He also views 

depression as a tendency to interpret events in an extremely negative way. Others view 

depression as a response to adversity, involving sadness and low mood (Hagen, 2011).  

Zigmond and Snaith (1983) who developed the Hospital Anxiety and Depression Scale which 

is used in the current thesis, define depression as a “mood disorder” dominated by anhedonia 

– “loss of pleasure”, sadness, or retardation. However, depression may also consist of feelings 

of hopelessness, guilt and low self-esteem (Mykletun, Stordahl, & Dahl, 2001). Thus, 

depression may manifest itself in various ways in different individuals, and have different 

causes.  

 

Research on the etiology of depression has been grounded in biological, psychological and 

social theories (see Risk Factors in Depression, 2011, ed. by Keith S. Dobson & David J.A. 

Dozois). From a biological perspective the cause of depression is viewed as malfunctioning 

brain functions, e.g. an imbalance of neurotransmitters that might be restored by treatment 

with anti-depressants (see Drevets et al, 2008 for a review). It has also been proposed that 

depression may be triggered by an inflammation in the brain (e.g. Berk, et al., 2013). From a 

psychological and social perspective, depression is thought to arise from negative life events. 

A major contribution to the field has been Becks cognitive theory of depression (Dozois & 



21 
 

Beck, 2011). According to cognitive theories depressed or depression-vulnerable individuals 

are hypothesized to exhibit attention, interpretation, inferential, and memory biases for 

negative stimuli (see Hankin, et al., 2009 for a review). From an evolutionistic perspective, 

depression is viewed as way of adapt to events, such as biasing cognition to avoid losses or 

disengaging from unobtainable goals (Durisko, Mulsant, & Andrews, 2015).  

 

1.6.1 Contemporary definitions of depression 
 
The Diagnostic and Statistical Manual of Mental Disorders (DSM-V®) (Arnow, Wroolie & 

Zack, 2015) classifies various depressive disorders, the most common being "major 

depressive disorder". In addition to the cardinal symptoms of major depressive disorder "sad 

or low mood and /or anhedonia”, the DSM-V (2013) identifies the following symptoms of 

major depressive disorder: 

 

significant weight loss or change in appetite, insomnia or hypersomnia, psychomotor 

agitation or retardation, fatigue or loss of energy, feelings of worthlessness or 

excessive guilt, impaired concentration or indecisiveness, and recurrent thoughts of 

death, suicidal ideation, or a suicide attempt or plan. (p. 113) 

 

According to the DSM-V, symptoms must be present most of the day, nearly every day, for at 

least two weeks. Furthermore, in order to be diagnosed with major depressive disorder one 

must report at least five of the aforementioned symptoms where at least one of them must be 

depressed mood or anhedonia.  

 

The depression dimension of The Hospital Anxiety and Depression Scale used in the current 

thesis is constructed to measure anhedonia (Zigmond & Snaith, 1983).  

 

1.7 Distinguishing between anxiety and depression 
 

“More than the dreadful, but vitalizing anxiety in the face of the salience of death, depression 

brings about hopelessness and depletes every innate living thrill" (Popoveniuc, 2014, p. 23). 

Research on anxiety or depression often report co-occurrence of the states. However, not all 
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anxious individuals are suffering from depression, but many depressed individuals show 

anxious tendencies. This observation has lead researchers to view anxiety as a precursor for 

depression. The thinking of Clark and Watson (1991) provides a useful theoretical framework 

for distinguishing anxiety and depression. 

 

1.7.1 The tripartite model of fear, anxiety and depression 
 
Numerous studies have demonstrated moderate to high correlations between self-report 

measures of anxiety and depression (Watson, Clark, & Carey, 1988). The “tripartite model” of 

fear, anxiety, and depression (Clark & Watson, 1991), suggests that “anxiety” and 

“depression” have some symptoms in common, while other symptoms are specific to each. 

The model proposes that anxiety and depression are both defined by high levels of negative 

affect or a “general distress” factor, but are distinct from each other by positive affect (Clark 

& Watson 1991) which only co-occur with anxiety. The model holds that absence of positive 

affect is specific to depression, and symptoms of physiological hyper-arousal are specific to 

anxiety. Thus, the tripartite structure of anxiety and depression consists of “general distress”, 

“physiological hyperarousal”, and “anhedonia”. The structure of the model has been 

supported in different samples across age and health status (Watson, et al., 1995). However, 

the model has received criticism due to a lack of specificity within different anxiety and 

depression disorders (e.g. den Hollander-Gijsman, et al., 2012).  

 

1.8 The relationship between personality traits and mental health problems 
 

A large body of studies has been conducted linking personality traits and mental health 

problems (see Kotov, Gamez, Schmidt, & Watson, 2010 for a meta-analysis). According to 

the tripartite model of anxiety and depression, positive and negative affect are highly 

associated with the personality traits extraversion and neuroticism, respectively (Watson, 

Wiese, Vaidya, & Tellegen, 1999). Clark and colleagues (1994) argued that all anxiety and 

depressive disorders are associated with neuroticism, and depression is also negatively 

associated with extraversion. A meta-analysis found support for this notion, but also found the 

personality trait (low) conscientiousness to be important for mental health problems (Kotov, 

et al., 2010). Study 1 of the current thesis includes Hans Eysencks measure of neuroticism to 

assess whether neuroticism affects associations between work exposures and mental distress.  
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Eysenck (1967) suggested personality to vary along two dimensions – introversion to 

extraversion, and neurotic to emotionally stable. He based his theory on different intensity 

levels of arousal in the brain. According to Eysenck, negative emotions are associated with 

either too high or too low arousal, whereas positive emotions are associated with moderate 

levels of arousal. Furthermore, he suggested that individuals differ in their resting level of 

arousal, and in their optimal level of arousal. Consequently, he viewed consistent behavior to 

be determined by levels of arousability. An “introverted” person would find his or her optimal 

level of arousal at a lower level of stimulation than an “extroverted” person. According to 

Eysenck, the neurotic-stable dimension is associated with autonomic nervous system (ANS) 

reactivity, which feeds back to the limbic system. “Neurotic” individuals are thought to have 

intense nervous system activity, and not to habituate easily to stimuli. Anxious individuals are 

thought to have both high resting levels of arousal and high ANS reactivity (Barlow, 2002). 

Thus, neurotic individuals may be more sensitive or aware of potential harmful events.  

 

1.9 Shift work and health 

 

The main mechanisms suggested behind a negative impact of night work and shift work on 

workers' mental health are (i) disruption of the body’s circadian rhythm, (ii) disturbed sleep 

and, (iii) coping responses during challenges (See Figure 1). All three pathways involve an 

altered hormonal composition in the brain and regulation which also are central to the 

phenomenon of anxiety and depression. Thus, in theory, shift workers may develop mental 

health problems because of sleep problems caused by the specific shift schedule. Hence, 

working nights and not suffering from sleep problems may not affect mental health. Because 

sleep problems and mental health problems tend to co-occur (Franzen & Buysse, 2008), a 

shift worker may have mental health problems involving sleep problems but caused by other 

factors than the specific shift schedule. Furthermore, unsuccessful coping of work- to family- 

to social life, may produce worry or conflicts as well as anxiety and depression in workers. 

Most of us will agree that suffering from sleeplessness is a mentally challenging experience. 

Whether sleeplessness becomes a problem and thus may affect mental health depends on the 

individuals coping with the situation and attributions of the causes of the suffering. A newly 

educated nurse may experience sleep problems as well as panic and anxiety realizing that he 

or she have educated him or her to a profession involving shift schedules they cannot choose 



24 
 

or master. Offshore workers have this choice to a larger extent, because many of them have 

the opportunity to seek onshore daytime jobs e.g. as a mechanic or electrician. 

 
 

 
 
Figure 1. A comprehensive model on nonstandard working schedules and health (Merkus, 
Holte, Huysmans, Mechelen, & van der Beek, 2015). Reprint is permitted through the 
Creative Common License (http://creativecommons.org/licenses/by/4.0/). 
 
 

1.9.1 Pathogenic pathways of work schedules to health 
 

Shift workers may experience challenges in balancing work and private life that may have 

psychological consequences and affect mental health. Other pathways concern diurnal 

rhythms. Although, sleep problems have not been a focus in the current thesis, a discussion of 

relevant sleep-related mechanisms may be useful. 

 

Sleep problems are the most frequent health problems reported by shift workers and have 

been extensively studied (e.g. Vogel et al, 2012). Disturbance of the body’s circadian clock as 

well as sleep deprivation are two mechanisms believed to be involved in development of 

diseases following shift work. These two pathways, and the third concerning work-family 

interface, interact in complex ways and may lead to disease in many ways. However, common 
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to all three pathways is that they describe disturbances in the body and mind possibly caused 

by exposures external to the body. 

 

1.9.1 Sleep regulation 
 
Several hypotheses have been proposed to explain why humans and animals sleep (see 

Vyazovskiy, 2015 for a critical discussion of proposed hypotheses regarding the function of 

sleep). In short, it is believed that the main function of sleep is to allow the body to restitute 

and repair damaged cells (Bjorvatn, 2012). Sleep-wake alternations are controlled by a 

circadian factor (process C), a homeostatic factor (process S) (Borbely, 1982), an ultradian 

process, behavior, and the interaction between these factors (Bjorvatn, 2012).  

 

1.9.1.1 Circadian rhythms 
 
The circadian cycles are controlled by the suprachiasmatic nucleus (SCN), which is a small 

group of neurons located in the hypothalamus. The SCN influences the sleep/wake cycle, and 

other physiological and behavioral rhythms. The circadian rhythm is independent of prior 

sleep and waking, and determines the alterations between high and low somnolence during 

the 24-hour period (Borbély & Achermann, 1999). There seems to be some individual 

differences regarding the length of the endogenous circadian rhythm. Regulation of the 

circadian rhythm is affected by stimuli denoted as time givers, of which light and darkness are 

the most important ones. Signals from the retina of the eyes are communicated to the SCN. 

Signals travel from the SCN to the ventrolateral preoptic area (VLPO) and to the pineal gland 

where melatonin is secreted during the evening and night. The level of melatonin in the blood, 

and the core body temperature are markers of the circadian rhythm (Kantermann, et al., 2010). 

Other environmental factors that affect circadian rhythms are eating and drinking, exercise 

and social interaction. The timing of sleep and sleep length are determined by the body's 

circadian rhythm (Bjorvatn, 2012). Thus, sleep length will vary according to the time of day a 

person goes to sleep relative to the person's circadian rhythm. Studies show that short sleep 

length is a frequent problem reported by night workers (Bjorvatn, 2012).  

 

1.9.1.2 Homeostatic process 

The concept of homeostasis describes the process of which the physiology of the body is 

maintained constant at an optimal level. Borbély (1982) was the first to apply the term to 



26 
 

sleep. Individuals’ need for sleep builds up during wakefulness, and decreases during sleep. 

The homeostatic process determines sleep depth or intensity (Bjorvatn, 2012). The longer 

time since last sleep, the deeper the sleep. Slow-wave activity in non-REM sleep has been 

proposed as a marker for process S (Archer & Oster, 2015). However, the nature of this 

homeostatic process is still unclear. The regulation of hormone release and reception in the 

brain involved in sleep and wakefulness is complex, and will not be discussed in the current 

thesis. However, the important point to note is that during shift work, the regulation of 

hormones may be disturbed and affect health in various ways. 

 

1.9.1.3 The ultradian process 

The ultradian process describes the alteration between non-REM and REM sleep (Rapid Eye 

Movements) during the sleep episode (Borbély & Achermann, 1999). Sleep varies 

considerably during the night. Sleep depth and sleep length are usually assessed by 

polysomnography; measuring brain activity (electroencephalography), muscle tension 

(electromyography), and eye movements (electrooculogram). By analyzing such measures, 

sleep may be divided into five different sleep stages (Bjorvatn, 2012). Stage one is a 

transitional phase between wakefulness and sleep and constitutes less than 5 per cent of total 

sleep during normal sleep. Stage two – light sleep - constitute about 50 per cent of total sleep. 

Stage 3 and 4 – deep sleep – are considered the most important phases for sleep quality, and 

constitute about 20-25 per cent of total sleep. Deep sleep occurs mostly during the first three 

to four hours of the sleep period, and during REM sleep.  

 

1.9.1.4 Behavior 

 

Sleep and wakefulness are also adjusted by habits and behavior. When working night-shift, 

both the circadian and homeostatic factors tell the brain to go to sleep. However, night-

workers still manage to stay awake by being active. Likewise, fixed bed- and wake-up times 

may promote sleep. Also, night workers may use medications such as melatonin or 

hypnotizers to promote sleep. The fact that people actively take actions to cope with their 

working hours makes it difficult to assess how circadian and homeostatic processes are 

affected by working hours (Kantermann, et al., 2010).  
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1.9.2 Sleep in shift workers 
 

The effects of shift work on sleep concern both reduced sleep duration, disturbed patterns of 

sleep, and altered sleep quality (Bjorvatn, 2012). Specifically, shift workers experience 

premature awakenings, as well as reduction in REM-sleep and stage 2 sleep. However, deep 

sleep (Stages 3 and 4) seems not to be affected by work schedules (Culpepper, 2010). 

Reductions between 1 and 4 hours in total sleep duration have been reported by night-shift 

workers (Kantermann, et al., 2010). The need for sleep builds up during wakefulness. Thus, 

being awake for a long time during the day increases sleep depth. However, a problem many 

night workers face is difficulty maintaining sleep when the brain physiologically is in “wake-

up” mode. Furthermore, the exposure to light on the way home from work in the morning 

may reset the circadian rhythm (Bjorvatn, 2012).  

 

There is an ongoing debate whether permanent night shift is better than rotating shift for 

circadian adjustment and health. A review examining studies on melatonin secretion rhythm 

among permanent onshore night workers concluded that less than 3 per cent of the workers 

showed complete circadian adjustment (Folkard, 2008). However, studies on physiological 

and psychological adaptation to night work offshore show that, on average, adaptation 

occurred after five to six consecutive nights (see Parkes, 2012 for a review). There is no clear-

cut answer to which type of shift-schedule is “the healthiest”. People differ in tolerance to 

shift- or night work. Consequently, shift work may affect the health of workers differently. 

Furthermore, shift-schedules are highly variable depending on sector and country. Studies 

have shown that using a clock-wise rotating system, minimizing quick returns, and ensuring 

sufficient recovery time is beneficial for the health of workers (Costa, 2010). 

 

1.10 Work schedules as risk factors of mental health: summary of previous studies 
 
 
No direct impact of shift work on mental health has been clearly demonstrated (Vogel, et al., 

2012). Few studies have examined mental health effects of shift work in offshore settings, and 

study 3 of the current thesis is to my knowledge the first prospective one to examine such 

relationships. Ljoså, Tyssen, and Lau (2011) found that offshore workers in shift schedules 

including night work showed increased risk of mental distress (HCL-5) compared to day 

workers offshore. However, when adjusted for psychological and social work factors the 
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association was no longer statistically significant. Parkes (1999) reported similar results. 

Offshore swing-shift workers showed increased risk of psychological distress (GHQ cases) 

compared to day workers, but when adjusted for job type the association was no longer 

statistically significant.  

Studies conducted on nurses and other populations show mixed results. A cross-sectional 

study of nurses in Turkey showed that night workers reported higher level of anxiety 

compared to nurses working daytime. That study showed no significant differences regarding 

depression (Selvi, Özdemir, Özdemir, Aydin, & Besiroglu, 2010). Furthermore, a prospective 

study of nurses in Taiwan found that rotating-shift workers reported poorer sleep-quality and 

mental health compared to nurses working daytime (Lin, et al., 2012). However, a Danish 

prospective study of nurses found that shift workers reported better mental health than day 

workers (Nabe-Nielsen, Garde, Albertsen, & Diederichsen, 2011).  

 

A British 10-year longitudinal study showed that men working nights for more than 4 years 

had increased risk of symptoms of anxiety and depression compared to men who had never 

worked nights. The same study showed that women working varied shifts had increased risk 

of symptoms of anxiety and depression compared to women who had never worked varied 

shifts (Bara & Arber, 2009). Results from a longitudinal study in the Netherlands showed a 

small increasing impact of shift work on development of depressed mood among males during 

a ten-year period. However, when adjusted for demographic and work-related factors, these 

effects were no longer statistically significant (Driesen, Jansen, Amelsvoort, & Kant, 2011). 

One study has examined mental health effects of changing from non-shift work to shift work. 

The results showed that workers high in sleep-reactivity had increased risk of developing shift 

work sleep disorder (SWSD) compared to workers low in sleep-reactivity. Workers who 

developed SWSD also reported higher increase in symptoms of anxiety and depression 

(Kalmbach, Pillai, Cheng, Arnedt, & Drake, 2015). Thus, development of symptoms of 

anxiety and depression in shift workers may depend on sleep disturbances. Another study 

examined potential mental health effects of changing from shift work to day work. The results 

showed that nurses changing from night work to daytime work reported a decrease in 

symptoms of anxiety and depression from baseline to two-year follow-up (Thun, et al., 2014), 

indicating that selection may play a major role (Knutsson & Åkerstedt, 1992). Selection 

effects have also been demonstrated by Driesen and colleagues (2011). Retrospective analyses 

showed a higher risk of depressed mood among current and former male shift workers 
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compared to workers who had never worked shift. However, when adjusted for demographic 

and work-related factors, these effects were no longer statistically significant. The same study 

analyzed the impact of depressed mood with regard to changes in work schedules. The risk to 

change from shift to day work or from shift to sickness absence was higher if depressed mood 

was reported at baseline (Driesen, et al., 2011). It is reasonable to assume that individuals that 

experience extensive problems with working shift or nights, will solve the problem by 

choosing another schedule that fit better if possible.  

 

In summary, the results from studies of effects of shift work on worker’ mental distress are 

inconclusive. In several of the studies the results are statistically significant in unadjusted 

analyses only. Knowledge of long-term health effects of shift- or night work is still lacking. 

 

1.11 Limitations of previous studies of work schedules as risk factors of mental health  
 
The inconclusive evidence of effects of shift work on worker mental health may be due to 

several factors, for example the variability of shift schedules studied and the challenge of 

measuring the exposure history of workers. There is some evidence of selection and healthy 

worker effects; i.e. that people who do not cope with working night change to day work (or a 

new job). Consequently, associations between shift schedules and mental health problems will 

be underestimated. Furthermore, the diversity of instruments used to measure “mental health” 

make it difficult to conclude across studies. In addition, the pathogenesis of mental health 

problems is complex.  

 

1.12 Sleep problems and mental health 

 

Night workers may develop sleep problems due to disturbances in circadian regulation, the 

homeostatic processes, strain, behavioral factors, or a combination of all factors. The 

relationship between sleep problems and mental health problems has been extensively studied 

(see Baglioni, et al., 2011 for a meta-analysis). Overall, studies report of co-occurrence of 

sleep problems and clinical depression (Franzen & Buysse, 2008). However, whether sleep 

problems cause mental health problems or whether it is the other way around is debated (see 

Herrick & Sateia, 2016 and Staner, 2010 for reviews). Depressed individuals do not 
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necessarily experience sleep problems and individuals experiencing sleep problems are not 

necessarily depressed. Furthermore, depression may be characterized predominantly by 

feelings of hopelessness, sadness, or lowered self-esteem, all of which may be related to 

different kinds of sleep problems. However, there is evidence for a sleep-problem-to-

depression pathway. A meta-analysis concluded that non-depressed individuals with insomnia 

had a twofold risk of developing depression compared to individuals with no sleep problems 

(Baglioni, et al., 2011). 

  

Studies using polysomnography have revealed that depressed patients have both disturbed 

homeostatic and circadian sleep regulation (Riemann, Berger, & Voderholzer, 2001; Steiger 

& Kimura, 2010). Symptoms related to disturbed circadian regulation in depression include 

delayed sleep onset, non-restful sleep, early morning awakening, daytime fatigue, a decrease 

in slow-wave sleep, and increase in REM sleep (Riemann, et al., 2001; Wichniak, Wierzbicka, 

& Jernajczyk, 2013). Wichniak and colleagues (2013) argued that normalization of circadian 

rhythms may decrease the risk for developing depression, and also increase recovery from 

depression. Diminished slow-wave sleep and disturbed sleep continuity in depression have 

been attributed to disturbances of homeostatic processes S (Borbély & Achermann, 1999). It 

has been suggested that lack of sleep may be caused by illness-specific neurobiological 

changes and low levels of daytime activity. Accordingly, one symptom of depression is 

diminished interest in activities (Wichniak et al., 2013).  

 

Changes in the interaction between the nervous system and the endocrine system have been 

observed in depressed individuals. Hyperactivity of the hypothalamic-pituitary-

adrenocortical (HPA) system has been proposed as an explanation for both sleep problems 

and depression (Steiger & Kimura, 2010; Wichniak et al., 2013). The HPA-axis is a complex 

set of interactions between the hypothalamus, the pituitary gland, and the adrenal glands. The 

HPA-axis regulates many somatic bodily processes e.g. digestion, the immune system and 

emotions. During depression, regulation of corticotrophin-releasing hormone (CRH), 

adrenocorticotropic hormone (ACTH), and cortisol is altered which may impair sleep and 

enhance sleeplessness (Hestad, 2009). The secretion of cortisol commonly increases when the 

individual responds to challenging events. Evidence for the HPA-hyperactivity hypothesis 

comes from studies of treatment with anti-depressives. A normalization of HPA-axis 

hyperactivity has been shown to be related to improvement of sleep in patients with 

depression treated with anti-depressives (Held, Künzel, Ising, & Schmid, 2004).   
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Sleep problems related to anxiety disorders tend to manifest themselves as difficulties in 

initiating sleep and maintaining sleep (Papadimitriou & Linkowski, 2005). Because of the co-

occurrence of sleep problems and anxiety disorders, it has been debated whether insomnia and 

anxiety represent one underlying disorder with a spectrum of symptoms or represent two 

distinct disorders (Uhde, Cortese, & Vedeniapin, 2009). However, results from prospective 

studies on the direction of associations are mixed. A prospective study with an 11-year 

follow-up period (Neckelmann, Mykletun, & Dahl, 2007) found insomnia to be a risk factor 

for developing anxiety. A study on adolescents found that in the majority of cases diagnosed 

with both anxiety and insomnia, anxiety disorder occurred prior to insomnia. Furthermore, in 

the majority of cases diagnosed with both depression and insomnia, insomnia occurred first 

(Johnson, Roth, Breslau, 2006). Others have concluded on a bidirectional relationship 

between insomnia and symptoms of anxiety and depression. Baseline insomnia predicted new 

cases of high anxiety and high depression, and baseline anxiety and depression predicted new 

cases of insomnia (Jansson-Fröjmark & Lindblom, 2008).  

 

In summary, the pathways are multi-factorial and almost impossible to decompose to 

elements independent of each other. Nevertheless, studies have found associations between 

shift work and sleep problems, where sleep problems may be related to a disturbance in the 

circadian rhythm and homeostatic regulation. Furthermore, sleep problems, social, or family 

problems related to working shifts may induce reactions in the individual that may in turn 

affect both sleep and mental health. 

 

1.13 Psychological and social work factors 
 

Several systematic reviews show associations between psychological and social work factors 

and mental health problems such as symptoms of anxiety and depression (Bonde, 2008; 

Netterstrøm, et al., 2008; Nieuwenhuijsen, et al., 2010; Siegrist, 2008; Stansfeld & Candy, 

2006). However, research has often been conducted under the heading of "psychosocial work 

factors" or the "psychosocial work environment". These terms have been avoided in the 

current thesis because it is not clear what the terms refer to. Some of the studied work factors 

in the current thesis refer to work content or task demands, while others refer to perceptions of 

the social environment. The studied social factors are of interest because they are assumed to 
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influence employee perceptions, emotions, and behaviors (Martikainen, Bartley, & Lahelma, 

2002).  

 

General models regarding effects of work on mental health have not been studied in the 

current thesis. Instead, we aimed at studying effects of a broader range of work factors on 

mental health problems defined by "The General Nordic Questionnaire for Psychological and 

Social Factors at Work" (Dallner, et al., 2000). However, previous studies of "psychosocial 

work factors" and mental health seem to be dominated by the demand-control model and the 

effort-reward imbalance model. Thus, only few aspects of the total range of relevant 

psychological and social factors at work have been studied in terms of how these factors 

affect worker mental health. Furthermore, the work factors measured by the aforementioned 

models have been criticized for being too broad and general, making successful interventions 

at work difficult (Christensen & Knardahl, 2010, Finne, Christensen, & Knardahl, 2014). 

However, the models provide a theoretical framework for how different aspects of work may 

affect the health of workers. Thus, a brief overview of the models may be useful.  

 

1.13.1 Models of job strain 
 
The demand-control model of Robert Karasek (1979) also known as the job strain model, is 

the most known and studied model in occupational health psychology. The model proposes 

that health and well-being are determined by the employees’ perceived demands and their 

opportunity to control the work situation. Central to the model is the interaction between 

demands and control. Later, Karasek and Theorell (1990) proposed four different types of 

jobs based on dichotomized combinations of job demands and job control: "Passive jobs" 

(low demands/low control), "Active jobs" (high demands/high control), "Low strain jobs" 

(low demands/high control), and "High strain jobs" (high demands/low control). According to 

the model, "Active jobs" is viewed as healthy and "High strain jobs" as unhealthy. The model 

further holds that effects of perceived demands and control on health are moderated by social 

support (Karasek & Theorell, 1990). Thus, "high strain jobs" do not necessarily have to be 

unhealthy if the individual receives high social support.  

 

The effort-reward imbalance model was introduced by Johannes Siegrist in 1986 (Siegrist, 

Siegrist, & Weber, 1986; Siegrist, 1996). The model is based on the hypothesis that 

formalized social exchange, mediated trough the work role, is rooted in contracts of 
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reciprocity of cost and gain. According to the model, experiencing a lack of high cost and low 

gain (high effort/low reward) will result in negative emotions (e.g. feeling unfairly treated), 

and strain. Siegrist (2000) assumed that repeated lack of expected reward will impair 

successful self-regulation, and produce continuous strain in the individual, and increase the 

risk of illness. Moreover, the model includes individual differences in the experience of 

effort-reward imbalance. Individuals characterized by a motivational pattern of excessive 

commitment to work and high need for approval (overcommitment), are at increased risk of 

strain from effort-reward imbalance. According to the model, these individuals expose 

themselves to/take on higher demands at work, or make more effort than needed. 

Consequently, the frustration of not receiving expected reward increases. Siegrist claimed that 

this tendency to overcommit is a psychological risk factor in its own, even without structural 

conditions of imbalance at work (Siegrist, et al., 2004).    

 

1.13.2 Psychological and social exposures at work to mental health: summary of previous 
studies 
 

Systematic reviews have demonstrated prospective associations between psychological and 

social work factors and depression (Bonde, 2008; Netterstrøm, et al., 2008; Siegrist, 2008; 

Theorell, et al., 2015), common mental disorders, defined as mild to moderate depressive and 

anxiety disorders (Stansfeld & Candy, 2006), and distress (Nieuwenhuijsen, et al., 2010). The 

majority of studies included in these reviews have studied the job strain model (combination 

of high demands/low control) and the effort-reward imbalance model (high effort/low 

reward). However, some of the included studies have elucidated direct effects of job demands 

and job control, and some studies included other work factors such as bullying, organizational 

justice, or emotional demands. Theorell and colleagues (2015) concluded with moderately 

strong evidence for associations between job strain, bullying, and development of depressive 

symptoms. Limited evidence was shown for effort-reward imbalance, conflicts, psychological 

demands, limited skill discretion, low support, unfavorable social climate, lack of work 

justice, job insecurity, long working hours and development of depressive symptoms. Bonde 

(2008) reported consistent associations between job strain and risk of depression, whereas 

Netterstrøm and colleagues (2008) reported consistent associations between high 

psychological demands, and low social support and development of depression. The evidence 

for association between decision latitude and depression was contradictory. Siegrist (2008) 

demonstrated associations between high demands and low control, and high effort and low 
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reward and risk of depression. Stansfeld and Candy (2006) found evidence for associations 

between job strain, effort-reward imbalance and common mental disorders. Direct effects of 

low decision latitude, low social support, high psychological demands, high job insecurity on 

common mental disorders were also demonstrated. Nieuwenhuijsen and colleagues (2010) 

demonstrated evidence for associations between effort-reward imbalance, high job demands, 

low job control, low support from co-worker and supervisor, low procedural and relational 

justice and risk of distress. The reviewed studies seem to support the notion that job strain and 

effort-reward imbalance may predict future development of depression, common mental 

disorders and distress. However, one review only found modest support for the job strain 

hypothesis (de Lange, Taris, Kompier, Houtman, & Bongers (2003). Instead support for main 

effects of job demands, job control and social support on subsequent strain was demonstrated. 

Both the demand-control model and the effort-reward imbalance model have been criticized 

for measuring too broad and unspecific work factors, as well as excluding other relevant work 

factors that may affect worker health. 

 

One prospective study has examined mental health effects of working conditions among 

offshore workers (Nielsen, Tvedt, & Matthiesen, 2012). The prevalence of psychological 

distress was 9 percent at baseline and 8 percent at follow-up in that study. Furthermore, near 

miss accidents, risk perception, poor safety climate, tyrannical leadership, laissez-faire 

leadership, job demands, and workplace bullying were associated with follow-up 

psychological distress. However, when adjusted for baseline distress and all factors, laissez-

faire leadership and bullying were associated with psychological distress (Nielsen, et al., 

2012).  

 

A few prospective studies have examined effects of a broad range of specific psychological 

and social work factors on subsequent mental distress (Finne, et al., 2014; Finne, Christensen, 

& Knardahl, 2016). These studies also addressed the issue of health effects of long time 

exposure to adverse working conditions, as well as individual-level versus department-level 

effects. According to Finne and collegues (2014) role conflict was the most consistent risk 

factor for mental distress, whereas support from immediate superior, fair leadership, and 

positive challenges at work were protective of mental distress. Finne and colleagues (2016) 

demonstrated individual-level (baseline-distress-adjusted), and multilevel (average exposures) 

associations between role conflict, decision control, positive challenges, support from 

immediate superior, fair leadership, social climate, human resource primacy, rumors of 
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change, and mental distress. Role conflict was also demonstrated as a substantial contributor 

to mental distress in a prospective study of 12 550 individuals from the general Norwegian 

population (Johannessen, Tynes, & Sterud, 2013). That study also demonstrated associations 

between high emotional demands, low job control, bullying, job insecurity and subsequent 

mental distress. 

 

One aim of the current thesis was to elucidate directions of associations between 

psychological and social work exposures and mental distress. The majority of prospective 

studies in this field have only examined work-to-health associations. However, two studies 

examining lagged effects between job demands and job control and strain, found support for 

work-to-health associations only (Carayon, 1992, 1993). Furthermore, one study found 

evidence of a reciprocal relationship between, job demands, job control, supervisor support 

and mental health, although work-to-health associations were causally predominant (de 

Lange, et al., 2004).         

 

1.13.3 Limitations of previous studies of psychological and social exposures at work to 
mental health 
 

The majority of studies examining effects of psychological and social work exposures on 

worker mental health have been dominated by the demand-control model and the effort-

reward imbalance model. Although a few studies have studied a broader range of work 

factors, there is a lack of knowledge of how the totality of work exposures may affect the 

mental health of workers. Furthermore, effects of specific work exposures may be moderated 

or mediated by other work exposures and produce different health outcomes. Consequently, 

model building of such effects beyond the demand-control and effort-reward imbalance 

models is warranted.  

 

With few exceptions, prospective studies have examined work-to-health associations between 

work exposures and mental health outcomes. Consequently, knowledge of health-to-work 

effects is lacking. It is plausible to assume that working conditions and aspects of mental 

health affects each other in complex ways. Thus, working conditions may cause mental health 

problems, and mental health problems may cause alteration in perception of working 

conditions.  
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A problem in longitudinal research concerns exposure time and severity. Exposure over a 

long time period, with low severity may produce the same health problem as short but severe 

exposure. However, de Lange and colleagues (2004) found support for a 1-year time lag 

examining lagged effects between job demands, job control, support and mental health with a 

1-year, 2-year and 3-year time lag. 

 

1.14 Psychological, social and physical work factors in the current thesis     
 

A central aim of the current thesis was to explore how the different work exposures relate to 

mental health problems. Psychological and social work factors were assessed by The General 

Questionnaire for Psychological and Social Factors at Work (QPSNordic) (Dallner et al., 2000) 

in study 1 and 3, and by the QPSNordic and the Swedish Demand-Control-Support 

Questionnaire in study 2 (Hagberg & Hogstedt, 1993; Karasek & Theorell, 1990; Theorell, et 

al., 1988; Theorell, Michelsen, & Nordemar, 1991). 

 
The concepts addressed by the QPSNordic originate from models and theories about job stress, 

motivation, organizational behavior, job satisfaction and occupational health (Dallner et al., 

2000). The QPSNordic was originally developed to: 

 

serve as a tool for assessing psychological, social, and organizational work conditions: 

1) when organizational development and interventions are carried out, 2) for research 

into or for assessment of associations between work and health, and 3) for 

documentation of changes in work conditions. (Lindström, et al., 1997, p. 9) 

 

Furthermore, the instrument was designed to ”a) yield comprehensive data covering essential 

psychological and social factors in order to establish a solid base for interventions and 

organizational change and, b) to provide comprehensive data for scientific studies on 

relationships between work and health" (Lindström, et al., 1997, p. 15). 

 

The reliability and validity of the QPSNordic scales have been thoroughly assessed, and the 

instrument has shown good psychometric properties (see Dallner et al., 2000; Wännström, 

Peterson, Åsberg, Nygren, & Gustavson, 2009a; Wännström et al., 2009b for detailed 
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descriptions of validation procedures). An elaborate description of the conceptual, theoretical, 

and empirical background of the work factors may be found in Lindstöm et al. (1997). 

 

The Swedish Demand-Control-Support-Questionnaire (DCSQ) is based on the Demand-

Control Model by Karasek and Theorell (Hagberg & Hogstedt, 1993; Karasek & Theorell, 

1990; Theorell, et al., 1988; Theorell, et al., 1991), and a support dimension added to the 

model by Johnson and Hall (1988).  

 

1.14.1 Job demands 
 
Job demands was defined as ""stress sources" or "stressors" present in the work environment" 

by Karasek (1979, p.287). Dallner et al. (2002) defined job demands as "all those occurrences, 

circumstances, and conditions in the workplace that require the individual to act or respond" 

(p. 26). Because individuals may perceive the same work event or condition in different ways, 

the same event may be evaluated as "motivational" by some individuals and as "demanding" 

by others depending on the individual capacity to meet the "demand". Consequently, job 

demands do not inherently cause distress. The QPSNordic (Dallner et al., 2000) separates 

aspects of the job demands concept into several specific subjectively appraised demands. 

Study 1 and 3 of the current thesis included quantitative demands (amount of work, time 

pressure), decision demands (demands on quick decisions, often of a complex nature) and, 

learning demands (demands on education and training). Study 2 included psychological 

demands as measured by the DCSQ (working fast, working hard, require too great work 

effort, time pressure). Thus, somewhat different aspects of job demands were assessed in 

study 2 compared to study 1 and 3. 

 

1.14.2 Job control 
 

Karasek (1979) defines job control (decision latitude) as "the working individual's potential 

control over his tasks and his conduct during the working day" (p. 290). Job control is defined 

as a combination of skill discretion (opportunity to learn new things, repetitive tasks, 

requirement of creativity), and decision authority (decision of how to carry out work tasks, 

and what should be done). These two dimensions were included in study 2. Dallner and 

colleagues (2000) define control as autonomy (control over how and when to perform work 

tasks), and participation in planning and decision-making. The QPSNordic dimensions control 



38 
 

of decision (influence of how to carry out work tasks, amount of work, who to work with, 

decisions on own work), control of work pacing (decide work pace, breaks, working hours) 

and positive challenges (usefulness of skills and knowledge, meaningfulness, challenging in a 

positive way) at work were included in study 1 and 3. The requirement to execute skill may 

be seen both as a challenge and as a resource. Skill discretion and positive challenges, and 

decision authority and control of decision may have some conceptual similarities. 

 

1.14.3 Support 
 

Support in the context of work refers to the resources provided by significant others for the 

individual (Dallner et al., 2000). Hence, support received from the same source may affect 

individuals in different ways. Support may be a) emotional support (empathy, caring), b) 

instrumental support (technical aid and assistance), c) informational support (advice, 

information, suggestions), and d) evaluating support (feedback, affirmation, social 

comparison) (House, 1981). The QPSNordic dimensions support from superior (listening and 

helping, appreciation), and support from co-workers (listening and helping) were included in 

study 1 and 3.  

 

The DCSQ support dimension included in study 2 assesses support more generally (pleasant 

atmosphere, good collegiality, co-workers are there for me, understanding of having a "bad" 

day, get along with supervisors and co-workers) (Sanne, Torp, Mykletun, & Dahl, 2005).  

 

1.14.4 Role expectations 
 
Role expectations have frequently been studied under two distinct concepts, namely role 

ambiguity and role conflict (Cook. Hepworth, Wall, & Warr, 1981; Kahn, Wolfe, Quinn, 

Snoek, & Rosenthal, 1964; Kelloway & Barling, 1990; Rizzo, House, & Lirtzman, 1970). 

Role ambiguity refers to a situations were role expectations are unclear or unknown (Dallner 

et al., 2000). Role conflict refers to situations were two or more expectations are 

incompatible. Role conflict may result when a) one person has two or more conflicting roles, 

b) receiving conflicting messages from one person and, c) receiving conflicting messages 

from two or more persons (Dallner et al., 2000). Study 1 and 3 included the QPSNordic 

dimensions role clarity and role conflict. Role clarity refers to situations were goals and 

expectations regarding a role are clearly defined and perceived by the employee. Role 
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unclearness occurs when the individual is unsure of the job content and does not know what is 

expected. Role conflict occurs when an employee receives conflicting requests or experience 

conflicts between demands and resources. Role conflict is included as a job demand in the 

DCSQ by the item "Do conflicting demands often occur in your work?". This item was 

excluded from the job demand scale in study 2 to distinguish potential mental-health effects 

of job demands (DCSQ) from mental-health effects of role conflict (QPSNordic).  

 

1.14.5 Leadership 
 

A leader of an organizational unit may be a source of support, psychological resources or 

challenges through the style of leadership executed. The concept of empowerment is a central 

aspect of such theories. "Psychological empowerment" refers to an individuals' intrinsic 

motivation or orientation to his or her work role through meaning, competence, self-

determination, and impact (Thomas & Velthouse, 1990). The QPSNordic dimensions 

empowering leadership (encouraged to participate in decisions, express opinions, develop 

skills) and fair leadership (treat workers fairly, distribute work fairly, source of stress) were 

included in the current studies. The concept of fair leadership is related to the concept of 

"organizational justice" which pertains to fair treatment of employees at the workplace (e.g. 

Elovainio, Kivimäki, & Vahtera, 2002; Ylipaavalniemi, et al., 2005).  

 

1.14.6 Physical factors 
 
Physical work exposures such as noise have been shown to affect the mental health of 

workers (e.g. Folscher, Goldstein, Wells, & Rees, 2014; Sjoedin, Kjellberg, Knutsson, 

Landstroem, & Lindberg, 2012; Stansfeld & Matheson, 2003). However, there is a paucity of 

studies exploring effects of cold on mental distress. Two studies have shown that exposure to 

cold may affect cognitive processes and mood (Palinkas, 2000; Palinkas, et al., 2005). 

Exposure to noisy and cold environments is especially relevant for drill-floor and engine-

room workers offshore. Exposure to noise and cold together with psychological and social 

work factors were included in study 3 of the current thesis.  
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2. Study objectives 
 
The overall aim of the studies of the current thesis was to elucidate the ways working hours in 

combination with psychological and social conditions at work may influence the mental 

health of workers. To gain such knowledge a range of different shift schedules employed in 

the petroleum industry and within the health-care sector were studied. Emphasis was on 

identifying interaction effects between various shift schedules and a broad range of 

psychological and social working conditions when it comes to the mental health of workers. 

Such interaction effects have rarely been studied. Furthermore, emphasis was on how working 

conditions relate to mental health by studying working conditions as predictors of mental 

health and mental health as predictor of working conditions.  

 

Study 1 aimed to elucidate effects of specific shift schedules on worker mental distress in a 

cross-sectional sample of Norwegian on- and offshore petroleum workers. Specific shift 

schedules were compared against each other in order to identify potential mental health 

effects of night work and various forms of rotating shift work. A broad range of psychological 

and social work factors were studied to elucidate whether various shift schedules differ in 

work content and the influence of working conditions on the mental health of workers. The 

role of neuroticism as a potential confounder (or explanation) of the relationship between 

working conditions and mental health was tested.  

 

Study 2 aimed to elucidate whether it is the time of the day the work is performed or the 

nature of the shift schedule that matter for symptoms of anxiety and symptoms of depression in 

a prospective sample of Norwegian nurses. Shifts including night work were compared to 

shifts without night work, and rotating shifts were compared to permanent shifts. A central 

aim in study 2 was to elucidate interaction effects of night work and rotating shift work and 

psychological and social work conditions on the mental health of workers, as well as direction 

of associations between such work conditions and symptoms of anxiety and depression.  

 

Study 3 aimed to elucidate whether it is the time of the day the work is performed or the 

nature of the shift schedule that matters for worker mental distress in a sample of offshore 

petroleum workers. Permanent day workers were compared to swing-shift workers. Direction 

of associations and interactions between shift schedules and working conditions on worker 

mental distress were also elucidated in this paper, adding exposure to cold and noise, as well 
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as analyzing a comprehensive set of specific psychological and social work factors. The effect 

of job type was also elucidated in study 3. 
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3. METHODS 
 

3.1 Recruitment procedure 
 
The studies in the current thesis were based on data from prospective surveys in two 

populations; onshore and offshore workers in the Norwegian Petroleum industry, and 

members of the Norwegian Nurses Organization. Study 1 and 3 were part of the project 

“Petroleum survey of shift work, sleep and health” (PUSSH), and study 2 was part of the 

project “Survey of shift work, sleep and health among nurses” (SUSSH). Subjects in study 1 

and 3 were recruited from six companies, representing three onshore facilities in Norway, and 

12 offshore oil rigs in the North Sea. Subjects in study 2 were recruited from the members list 

of the Norwegian Nurses Organization using stratified selection based on time elapsed since 

graduation, in this case 0 to 11 months, 1 to 3 years, 3.1 to 6 years, 6.1 to 9 years and 9.1 to 

12 years, respectively. The companies who participated in study 1 and 3 received oral 

presentations prior to the survey to communicate the aims of the study. Participating 

companies also received written reports as well as oral presentations of results as a tool for 

organizational development and as an aid for monitoring the psychosocial work environment 

after the survey. The surveys gathered data by web-based questionnaires and by paper-and 

pencil questionnaires. All responses were treated confidentially and in accordance with the 

guidelines and license from the Data Inspectorate regarding storing of personal information of 

health. Participation was voluntary and informed consent was provided prior to responding.  

 

3.2 Subjects  
 
The three studies included in the thesis analyzed data from different samples, although study 1 

and 3 overlap to a certain extent. Study 1 analyzed baseline data from both onshore- and 

offshore workers. Study 3 included offshore workers only, who responded both at baseline 

and follow-up. Study 2 included nurses who responded both at baseline and follow-up. An 

overview of baseline subject characteristics from all three studies is presented in table 2.   
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Table 1. Subject characteristics at baseline, Paper 1, and baseline for employees that 

responded two times, Paper 2 & 3. 

Paper 1: onshore and 

offshore workers 

N=1471 

Paper 2: Nurses 

N=1582 

Paper 3: Offshore 

workers N=578 

N % N % N % 

Sex      

 Male 1170 93.2 144 9.1 564 97.6 

 Female 86 6.8 1430 90.9 14 2.4 

Age      

 <30 150 11.9 602 38.1 36 6.2 

 30-39 336 26.6 676 42.7 135 23.4 

 40-49 428 33.9 216 13.7 200 34.6 

 50-59 276 21.8 81 5.1 152 26.3 

 >59 74 5.9 7 0.4 55 9.5 

Shift schedule      

Onshore      

Permanent day  143 11.8 122 8.0   

Revolving shift 166 13.7    

 Day and evening   401 26.4   

Permanent night   126 8.3   

Three-shift   871 57.3   

Offshore      

 Permanent day 210 17.3  121 20.9 

 Permanent night 44 3.6  24 4.2 

 Swing-shift 7n/7d 464 38.2  284 49.1 

 Swing shift 7d/7n 187 15.4  104 20.9 

Years with night work      

 < 1 115 8.9 203 15.1 16 2.8 

 1-5 347 26.9 673 50.1 131 22.7 

 6-10 246 19.1 308/157a 23.0/11.7a 96 16.6 

 11-15 280 21.7  125 21.6 

 16-20 140 10.8  67 11.6 
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 21-25 76 5.9  32 5.5 

 26-30 54 4.2  21 3.6 

> 30 33 2.6  14 2.4 

Mental distressb      

Anxiety 34/90c 11.5/10.2c 302 19.2 46 8.3 

Depression 52/130c 17.7/14.7c 132 8.4 74 13.4 
a /more than 10 years of night work 
b HADS cut off ≥ 8 
c onshore workers/ offshore workers 

 

3.3 Design  
 
Study 1 was a cross-sectional design whereas study 2 and 3 were prospective panel designs. 

Study 2 conducted follow-up after 12 months. Study 3, had a follow-up period of on average 

12 months. However, each data collection at offshore installations lasted for on average six 

months, whereas data collection at onshore installations ranged from one to three months.   

The cross-sectional sample of study 1 included all respondents invited at baseline, whereas 

study 3 included only offshore workers who responded both at baseline and follow-up. 

The PUSSH-project recruited companies, not individuals. Thus, all workers currently 

employed in each company at the time of data collection at both time points were invited to 

participate in the survey. Consequently, new employees at follow-up were included, but 

employees who had left the company at the time of follow-up data collection were not invited 

to participate. The SUSSH-project recruited individual nurses, representing a cohort that was 

followed over time.  

As presented in Table 2 the sample of petroleum workers consists primarily of males and the 

sample of nurses consists primarily of females. Although some associations may be gender 

specific, and some overlap of offshore workers in paper 1 and 3 exists, the three studies 

represent different populations, which should enable evaluation of the consistency of the 

observed associations.  
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3.4 Measurement of exposure 
 

3.4.1 Shift schedules 
 
The studies of the present thesis studied shift schedules that are common in the Norwegian 

petroleum industry onshore and offshore, and in the health-care sector. In the Norwegian 

petroleum offshore industry, a work period normally comprises two weeks of consecutive 

twelve hour-shifts followed by four weeks off. The most frequent shift type is "swing-shifts" 

were workers alternate between 7 nights/7 days, or 7 days/7 nights. Permanent day and 

permanent night shifts, working 14 consecutive days or nights also occur. Night shifts 

normally start at 7 p.m. and end at 7 a.m. Day shifts normally start at 7 a.m. and end at 7 p.m.   

At onshore installations in Norway the most frequent working pattern is a continuous six-

week shift schedule, with five weeks at work and one week off. On week days the shift 

duration is normally 8 hours and on weekends 12 hours. Most workers work either permanent 

daytime or revolving shifts (alternating between daytime, evening and night shift), but 2-shift 

(daytime, evening) also occur. 

 

Nurses' night shifts in the Norwegian health-care sector are usually 9 to 10 hours of duration, 

beginning between 9 and 10 p.m. and ending between 7 and 8 a.m. Permanent-night workers 

do not normally work more than three consecutive nights, followed by two days off. Also, 

they normally work every third weekend. Day shifts and evening shifts are usually 7 to 8 

hours of duration. Day shifts begin between 7 and 9 a.m. and end between 2 and 3 p.m. 

Evening shifts begin between 1 and 3 p.m. and end between 8 and 10 p.m. Nurses working in 

a 3-shift schedule, rotating between day, evening, and night shift usually work two to four 

nights per month. 

 

Shift schedules in study 1 and 3 were recorded by a hierarchy of questions starting with “Do 

you have a working hour arrangement that includes night work?”, with the response 

categories, “yes” and “no”. Offshore respondents answering “Yes”, were then asked to 

specify his or her working arrangement with the following alternatives: “Permanent night 

shift”, “Alternate shift 7 nights / 7 days” (swing shift), “Alternate shift 7 days / 7 nights 

(swing shift), “Full shift 14 days/ 14 nights every other work period” and “Other night work”. 

Offshore respondents answering “No”, were asked to specify his or her working hour 



46 
 

arrangement using the following alternatives: “Permanently daytime”, “Staggered shift” and 

“Other day work”.  

 

Onshore workers answering “Yes” to night work, were asked to specify his or her working 

hour arrangement using the following response categories: “Permanent night”, “Revolving 

shift” and “Other night work”. Onshore workers answering “No” to night work, were asked to 

specify his or her working hour arrangement using the response categories “Permanent days”, 

“2-shift” and “Other day work”.  

 

In study 2 of nurses, shift schedules were recorded by asking “Check one box that best 

describes your work schedule in your present job”, with response categories: “Only daytime”, 

“Only evening time”, “Both daytime and evening time”, “Only night time”, Rotating shift 

work (three shift) and “Other schedule with both day and night shifts”. 

 

3.4.2 Job type 
 
The companies supplied lists of employees' standard classification of occupations (STYRK) 

developed by Statistics Norway (www.ssb.no). STYRK is based on the International Standard 

Classification of Occupation (ISCO-88). All participants were categorized into one of four 

categories according to education level and job type. The categories were 1. Production 

(ISCO 8 and 9, n=254), 2. Maintenance (ISCO 7, n=81), 3. Administration (ISCO 3 and 4, 

n=143), and 4. Management (ISCO 1 and 2, n=60).  

 

3.4.4 Psychological, social and physical work exposures studied for the current thesis 
 

The psychological and social work exposures were assessed by the General Nordic 

Questionnaire for Psychological and Social factors at work (QPSNordic) (Dallner et al, 2000) 

and the Swedish Demand-Control-Support Questionnaire (Karasek & Theorell, 1990) (study 

2). The QPSNordic was constructed to assess a comprehensive set of specific psychological, 

social and organizational factors important in the work place and to health (Dallner et al., 

2000). The intentions of use of the instrument were  
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a) to yield comprehensive data on important psychological and social factors to 

establish a solid basis for initiating and evaluating interventions and organizational 

change, b) to produce comprehensive data for scientific studies on relationships 

between work and health, and c) to provide documentation on changes in working 

conditions. (Dallner et al., 2000, p. 21) 

 

The QPSNordic comprises 25 scales, each consisting of two to five items, addressing specific 

work factors, as well as single items to address other relevant aspects of work. Although a 

broad range of work exposures were included in the questionnaire of study one and three, ten 

of the 25 scales were included in the current studies. Brief descriptions of each work exposure 

studied are presented in Table 1. 

 

Table 2. Description of psychological and social work factors studied in the current thesis 

Scale/item Description Number 

of items 

Quantitative demandsa Time pressure and amount of work 4 

Decision demandsa Demand for attention and making quick and complex 

decisions 

3 

Learning demandsa Demand for training and skill acquisition 3 

Job demandsb Demand to work fast and hard with much effort, 

sufficient time to complete work tasks 

3 

Role claritya Clarity of objectives, responsibility and expectations 3 

Role conflicta Conflicting requests, demand and resource discrepancy 3 

Positive challengesa Meaningfulness of work, usefulness of skills and 

positively challenging work 

3 

Decision controla Influence of decision of work tasks, amount of work 

and choice of co-workers 

4 

Control work 

intensitya 

Influence of work pace, breaks and working hours 4 

Skill discretionb Requirement of skills and creativity, opportunity to 

learn, repetitive work 

3 

Decision authorityb Influence of decision of which work tasks to conduct 2 
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and how 

Support immediate 

leadera 

Instrumental and emotional support 3 

Support co-workera Instrumental and emotional support  2 

Social supportb Pleasant atmosphere, collegiality, emotional support, 

get along with co-workers and superiors 

6 

Empowering 

leadershipa 

Encouraged to participate in decisions, express 

opinions and develop skills 

3 

Fair leadershipa Fair distribution of work tasks, equal treatment of 

workers and whether the relation to immediate superior 

is stressful 

3 

Exposure to cold Amount of work time exposed to cold out- or indoors 1 

Exposure to noise amount of work time exposed to noise so loud that one 

has to shout to communicate 

1 

a The General Questionnaire for Psychological and Social factors at work (QPSNordic) 
b The Swedish Demand-Control-Support Questionnaire 

 

3.5 Psychological and social exposures at work - scale construction 
 
In study 1 and 3, psychological and social work exposures were measured by the General 

Questionnaire for Psychological and Social factors at Work, QPSNordic
 (Dallner et al., 2000). A 

brief description of each work factor included in the individual studies, and the number of 

items each factor consists of is presented in table 2. The items were measured on a five-point 

rating scale with the following response alternatives: “very seldom or never” (1), “rather 

seldom” (2), “sometimes” (3), “rather often” (4), “very often or always” (5). Paper 1 and 3 

both included twelve work factors. However, due to the many comparisons in paper 1, ten of 

the specific factors measuring various aspects of job demands, job control, social support and 

leadership were merged into those four general factors. In study 2, psychological job 

demands, skill discretion, decision authority, and social support were measured by items 

translated from the Swedish Demand-Control-Support Questionnaire (Hagberg & Hogstedt, 

1993; Karasek & Theorell, 1990; Theorell, et al., 1988; Theorell, et al., 1991). The response 

categories for job demands, skill discretion and decision authority refer to the frequency of 

occurrence and ranged from 1 (Yes, often), 2 (Yes, sometimes), 3 (No, seldom) and 4 (No, 
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almost never). The social support scale was rated on a four point scale ranging from 1 (Fully 

agree) to 4 (Fully disagree). Role clarity, role conflict and fair leadership were measured by 

the QPSNordic. All scales were computed as the mean of the items corresponding to each 

factor. 

 

3.6 Physical work exposures 

Exposure to noisy and cold environments is especially relevant for drill-floor and engine-

room workers offshore. Exposure to noise and cold was measured by the following questions: 

“How much of your working day are you exposed to noise that is so loud that one must stand 

close to each other and shout to be heard?” and “How much of your working day are you 

exposed to cold, i.e. work outdoors in the winter or in cold spaces etc.?”. The answers were 

rated on a six-point scale with the following response alternatives: “Never”, “Very seldom”, 

“Ca ¼ of the time”, “Ca half of the time”, “Ca ¾ of the time and “Almost all the time”. 

 

3.7 Mental distress 
 
Mental distress was measured by the Hospital Anxiety and Depression Scale (HADS) in all 

three studies. The HADS consists of 14 items, with seven items alleged to measure anxiety 

and seven items alleged to measure depression (Zigmond & Snaith, 1983). The depression 

scale emphasizes individuals’ mood, retardation (things slow down) and diminished interests 

in activities and the ability to feel happy about events. The anxiety items assess worry about 

possible harmful events occurring to self or others, restlessness, panic, tension and objectless 

fear (Keedwell & Snaith, 1996). Respondents were asked to rate how often they had 

experienced various symptoms of anxiety and depression during the last week. The responses 

were measured on a four-point scale. For example, the statement “I feel tense or “wound up” 

reflects anxiety, with the response categories “most of the time” (3), “a lot of the time” (2), 

“from time to time” (1), and “not at all” (0). The statement “I still enjoy the things I used to 

enjoy” is a measure of a symptom of depression, with the response categories “definitely as 

much” (0), “not quite so much” (1), “only a little” (2) and “hardly at all” (3).  

 

The three studies analyzed HADS in somewhat different ways. Composite scores reflecting 

each respondents average score on the single items were calculated for a total mental distress 

score in study 1 and 3 (all 14 items) The reliability coefficients for this scale were α = 0.84 in 
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study 1, and α = 0.84 and 0.85 in study 3. In study 2, the two sub scales symptoms of anxiety 

and symptoms of depression were analyzed separately, both with a cut-off ≥ 8 for "caseness" 

anxiety or depression, and as latent variables with categorical indicators. A sum score 

between 0-7 on anxiety or depression is regarded as within the “normal” range, a score 

between 8 and 10 as “mild” symptoms and indicate potential “caseness”, and a score of 11 or 

higher is regarded as moderate to severe and indicate “caseness” (Zigmond & Snaith, 1983). 

A cutoff of 8 was chosen because it seems likely that symptoms of anxiety and depression in a 

working population are mild.  

 

3.8 Individual characteristics 
 
The personality trait neuroticism, often labeled negative affectivity, may play a role in 

tolerance to shift work (Saksvik, Bjorvatn, Hetland, Sandal, & Pallesen, 2011 for a review). 

Neuroticism and negative affectivity have been shown to influence the perception of 

psychological and social work environment (e.g. Paterniti, Niedhammer, Lang, & Consoli, 

2002) and to be associated with anxious and depressive symptoms25). Negative affectivity 

may therefore influence associations between psychological and social work factors and 

mental health and distress by being a mediator or confounder (Parkes, 1990; Spector, Zapf, 

Chen, & Frese, 2000). Neuroticism was measured by six items from the Eysenck Personality 

Questionnaire (EPQ) (Eysenck, 1958). The items were rated on a four-point scale ranging 

from "almost never" (1), "quite seldom" (2), "quite almost" (3), and "almost always" (4). A 

composite score reflecting the respondents’ average score on the single items was calculated. 

Reliability coefficient of neuroticism was α=.68 in study 1. 

 

3.9 Confounders 
 
Sex, age, and education level were included in all analyses in study1. Sex, age, 

married/cohabiting, children living at home, and baseline symptoms of anxiety and depression 

were included in analyses of study 2. Sex, age, and baseline distress were included in the 

analyses of paper 3.  
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4. Statistical analyses  
 

Analyses were conducted with IBM SPSS statistics 21.0 (IBM, Armonk, NY, USA) and 

Mplus version 7.11 (Muthén & Muthén, 2010). 

 

4.1 Non-response 
 
Study 3 estimated the extent to which selection based on the studied variables may have 

occurred. Multivariate binary logistic regression analysis (GZLMs) was conducted to estimate 

the odds of being a responder at baseline as opposed to not responding at baseline based on 

sex and age group. Information in terms of sex and age of all invited employees was provided 

by the companies prior to the survey. 

 

In study 2 and 3 attrition analyses were conducted to assess drop-out characteristics after the 

first wave. Bivariate binary logistic regression analyses were conducted to identify 

psychological and social work factors associated with responding at both time points as 

opposed to responding only at baseline. All subjects that participated at baseline and at 

follow-up were included in these analyses. 

 

4.2 Analyses of variance 
 
Differences in work content between the various shift schedules studied were assessed by 

conducting multivariate analyses of variance (MANOVA) in all three studies. MANOVA is 

relevant when comparing group differences on several correlated variables.  

Univariate Analysis of Co-Variance was conducted to assess differences in mental distress 

and neuroticism between the various shift schedules in study 1. Significant main effects of 

differences between the paired shift schedules were further examined by discriminant analysis 

(Field, 2005) in all studies. Discriminant analysis identifies one or more “variates” that 

differentiate the groups. The higher the correlation coefficient between the work factor and 

the “variate” (discriminant function), the more the work factor differentiates the shift-

schedule groups on that “variate”. 
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In study 2, interactions between shift schedules and work exposures were assessed by 

conducting two-way analyses of variance. All psychological and social work factors were 

dichotomized by each factors observed mean before being analyzed. 

 

4.3 Regression analyses 
 
In study 2, bivariate binary logistic regression analyses assessed direct effects of rotating shift 

work and night work on "caseness" symptoms of anxiety and depression, whereas linear 

regression analyses assessed effects of swing-shift work and job type in paper 3.   

Simple and multiple linear regression analyses were conducted to assess direct effects of 

psychological and social work factors on worker mental distress in study 1 and 3. Study 1 also 

included neuroticism as a potential confounder. Study 3 added exposures to noise and cold as 

predictors of mental distress, as well as examining reverse effects - baseline mental distress as 

predictor of follow-up work factors - by linear regression analyses.  

Interaction effects between shift schedules, job type and psychological, social and physical 

work factors on mental distress were modeled in Mplus using a robust maximum likelihood 

estimator (MLR) together with the XWITH command (27). All psychological and social work 

factors as well as mental distress were modeled as latent variables operationalized by the 

items corresponding to each factor (raw data). Exposure to cold and noise were modeled as 

observed variables by each single item.  

 

4.5 Cross-lagged models 
 
To determine associations between work factors and symptoms of anxiety and depression, all 

psychological and social work factors included in study 2 were analyzed by structural 

equation modeling with latent factors. The different causal assumptions that were tested 

against each other are illustrated in figure 2.  
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Figure 2. Cross-lagged models of relationships between psychological/social work factors and 

symptoms of anxiety and symptoms of depression. a) “Stability” effects paths; b) ”normal” 

effect paths; c) “reversed” effect paths 

 

It should be noted that prospective studies cannot prove the presence of causality. However, 

full panel designs allow the comparison of statistical fit of different models based on 

competing causal assumptions. Regressing follow-up symptoms of anxiety on baseline work 

exposures when adjusting for the stability across time for both exposure and outcome (Lagged 

effect), may support a notion of causal influence from work exposure to health. However, 

there may also be reverse effects. By comparing models of "normal" effects, with models of 

"reverse" effects and with models of "reciprocal" effects we gain insight into which model 

explains the associations best (de Lange, et al., 2003).   

 

All work factors and symptoms of anxiety and depression were modeled as latent variables 

operationalized by the items corresponding to each factor (raw data). Because of categorical 

observed and skewed items a robust weighted least-squares estimator (WLSMV) was used 

(Muthén & Muthén, 2010). Cross-lagged models were tested against each other using the 

robust χ2 difference test by the DIFFTEST option for the WLSMV estimator. Four models 
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were tested: (M1) a stability model, regressing both work factors and anxiety or depression at 

follow-up on baseline measures of themselves, (M2) a normal model, consisting of the 

stability model along with a causal path from baseline work factors to follow-up anxiety or 

depression, (M3) a reverse causality model, consisting of the stability model along with a 

causal path from baseline anxiety or depression to follow-up work factors, and (M4) a 

reciprocal causality model, consisting of the stability model along with the normal and the 

reversed causal paths. In all models residual variance of exposure and outcome were allowed 

to correlate on each time point. These are nested models allowing statistical comparison to 

evaluate whether adding paths to a model improves model fit. Model 1 is nested in model 2 

and model 3, and model 1, model 2 and model 3 is nested in model 4. Model fit was assessed 

by the root mean square of approximation (RMSEA), the comparative fit index (CFI) and the 

Tucker-Lewis index (TLI). For all models factor loadings were constrained to be identical at 

baseline and follow-up for all exposure factors and outcomes in order to ensure measurement 

invariance. Measurement invariance implies that repeated measurements of a construct should 

reflect the same construct at every measurement occasion.  

 

4.6 Handling of missing values 
 
In study 1, missing values on the items measuring psychological and social work factors, 

neuroticism, and mental distress were imputed using multiple imputation under the normal 

model based on the Marcov Chain Monte Carlo (MCMC) method as recommended by 

Schafer and Graham (2002). A total of ten datasets were simulated. The imputations were 

performed separately for each shift schedule group in order to preserve possible interactions 

between the various shifts. This method is considered appropriate under the assumption that 

data are missing at random. Multiple imputation procedures take the error variance between 

each simulated data set into account, and preserve important characteristics of the data set.  

 

In study 3 missing data were handled in different ways depending on the statistical analytical 

tool employed. Non-response, attrition and direct effects of shift work, job type, 

psychological, social, and physical work factors on mental distress were estimated in SPSS. 

Missing data were handled by an inclusion criterion of 75% response of the items 

corresponding to each scale. Then, list-wise deletion was employed. Interaction effects of 

shift work, job type, psychological, social and physical work factors on worker mental 
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distress were modeled in MPLUS, using a robust maximum likelihood estimator (MLR). 

Here, missing data were handled by Full Information Maximum likelihood (FIML) (Enders, 

2010). Similar to MI, FIML utilizes all observed data under the Missing at random 

assumption (MAR). But, unlike MI it does not require the generation of imputed datasets 

prior to the analysis. Missing data properties are estimated when running the model and 

missingness information is derived from the formulated model.  
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4. RESULTS 
 

Paper I 

 

Berthelsen M, Pallesen S, Bjorvatn B, Knardahl K. Shift schedules, work factors, and 

mental health among onshore and offshore workers in the Norwegian Petroleum 

Industry. Industrial health, 2015;53:280-292. 

 

OBJECTIVES: The purpose of the present study was to answer the following research 

questions: (1) Do workers in different shift schedules differ in mental distress? (2) Do 

workers in different shift schedules differ in neuroticism? (3) Do shift schedules differ in 

psychosocial work exposures? (4) Do psychosocial work exposures contribute to mental 

distress among onshore- and offshore workers? (5) Does neuroticism confound the association 

between work exposures and mental distress? 

METHODS: The study is cross-sectional. Self-reported mental distress, psychological and 

social work factors, and neuroticism were measured concomitantly with one questionnaire. 

Participants were recruited from five companies. A total of 1471 subjects out of 2628 invited 

employees completed the survey (response rate 56%). Both onshore and offshore workers 

from operator and contractor companies were recruited. Data were gathered from 2010 to 

2011. In return for participating, the companies received written reports as well as oral 

presentations of results as a tool for organizational development and as an aid for monitoring 

their work environment. To elucidate potential mental health effects of disruption of circadian 

rhythm offshore permanent-daytime (14 days) was compared  with offshore permanent-night 

shift (14 days), and offshore swing shift (7 nights / 7days) was compared with offshore 

permanent-night shifts. Hence, the comparisons were made between shift workers with zero, 

seven or 14 nights. Potential mental-health effects of disruption of circadian rhythms, sleep 

deprivation, and challenges to private life may were elucidated by comparing onshore 

permanent-day work with rotating-shift work (day, evening and night). 

Psychological and social work factors were measured by the General Nordic Questionnaire 

for Psychological and Social Factors at Work (QPSNordic), mental distress was measured by 

the Hospital Anxiety and Depression Scale (HADS) and neuroticism was measured by a short 

version of Eysenck Personality Questionnaire (EPQ).  
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Univariate Analyses of Co-Variance were conducted to estimate differences in mental 

distress, and neuroticism between the various shift schedules. Multivariate Analysis of Co-

Variance was conducted to estimate differences in psychological and social work exposures 

between shift schedules. Simple and multiple linear regression analyses with block design 

were conducted to estimate effects of psychological and social work exposures on mental 

distress. Analyses were adjusted for sex, age and education level (Model 1), and additionally 

adjusted for neuroticism (Model 2).  

RESULTS: The results showed 1) No differences in mental distress between workers in 

different shift schedules, 2) Revolving-shift workers reported higher neuroticism compared to 

day workers, 3) Swing-shift workers and revolving-shift workers reported lower job control 

compared to permanent-night and -day workers, 4) Onshore workers: Model 1, simple 

regressions: Job control and support from co-worker and superior were associated with lower 

mental distress. Job demands and role conflict were associated with higher mental distress. 

Model 1, multiple regressions: Job control was associated with lower mental distress. Model 

2, simple regressions: Role conflict was associated with higher mental distress. Model 2, 

multiple regression: There were no statistical significant association between the work 

exposures and mental distress. Offshore workers: Model 1, simple regressions: Job control, 

role clarity, support from co-worker and superior, fair and empowering leadership were 

associated with lower mental distress. Job demands and role conflict were associated with 

higher mental distress. Model 1 multiple regression: Job control, role clarity, and fair and 

empowering leadership were associated with lower mental distress. Model 2, simple 

regressions: Job control, role clarity, support from co-workers and superior, and fair and 

empowering leadership were associated with lower mental distress. Job demands was 

associated with higher mental distress. Model 2, multiple regression: Role clarity, and support 

from co-workers and superior were associated with lower mental distress, whereas job 

demands was associated with higher mental distress. 5) Neuroticism influenced the 

relationship between psychosocial work factors and mental distress. 

CONCLUSIONS: The present study did not find differences in mental distress between 

workers in different shift schedules. Workers in both onshore and offshore settings working a 

shift schedule that requires multiple changes in circadian rhythm, reported lower levels of job 

control than day workers and permanent-night workers, indicating that job characteristics may 

be important to take into account when determining health effects of shift work in future 

studies. Job demands seem to be a risk factor of mental distress in offshore settings, whereas 
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job control, role clarity and fair and empowering leadership seems to be protective of mental 

distress.  
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Paper 2 
 

Berthelsen M, Pallesen S, Magerøy M, Tyssen R, Bjorvatn B, Moen BE, Knardahl S. 

Effects of psychological and social factors in shift work on symptoms of anxiety and 

depression in nurses: a one-year follow-up. Journal of Occupational and Environmental 

Medicine 2015;57(10):1127-1137. 

 

 

OBJECTIVES: The aims of the present study were to elucidate 1) prospective effects of shift 

work on nurses' mental distress (symptoms of anxiety and depression), 2) differences in 

psychological and social work factors between different shift schedules, 3) the moderating 

role of psychological and social work factors on effects of shift schedules on mental distress, 

and 4) cross-lagged associations between psychological and social work factors and mental 

distress. 

METHODS: The study design was prospective, with a one year follow-up period. A total of 

2059 nurses participated at baseline (38.1%), and 1582 nurses completed wave 2 of the survey 

(76.8%). The current study analyzed data from nurses in four shift schedules: 1) permanent 

day shift, 2) permanent night shift, 3) two-shift, rotating between daytime and evening time, 

and 4) three-shift, rotating between daytime, evening time, and nights. To study effects of 

night work and effects of rotating shift work, the four shift schedules were dichotomized as 

follows: 1) Night work, comprised permanent night shift and three-shift as one category, and 

permanent daytime and two-shift as one category. 2) Rotating shift work, comprised two-shift 

and three-shift as one category, and permanent daytime and permanent night work as one 

category. 

Psychological and social work factors were measured by the General Nordic Questionnaire 

for Psychological and Social Factors at Work (QPSNordic), and the Swedish Demand-Control-

Support Questionnaire (DCSQ). Mental distress was measured by the Hospital Anxiety and 

Depression Scale (HADS). The HADS was analyzed as composite scores, dichotomized 

"caseness" categories with a cut off of <=8 on the anxiety scale and depression scale, and as 

latent factors.  

Associations between demographic factors and shift work and "caseness" anxiety and 

depression were analyzed by binary logistic regression analyses. Differences in psychological 

and social work factors between rotating-shift workers and permanent-shift workers, and 



60 
 

between night workers and non-night workers were tested by multivariate analyses of 

variance. Interaction effects between night work, rotating-shift work, and psychological and 

social work factors on symptoms of anxiety and depression were estimated by two-way 

analyses of variance. Cross-lagged effects between psychological and social work factors and 

symptoms of anxiety and depression were estimated by structural equation modeling with 

latent factors.   

 

RESULTS: Shift work was not associated with “caseness” anxiety or depression. Nurses 

working nights reported significantly higher levels of role clarity and job demands, and lower 

levels of decision authority at baseline and follow-up compared to non-night workers. Nurses 

working rotating shifts reported higher levels of job demands (baseline and follow-up), role 

conflict and skill discretion (follow-up), lower levels of role clarity (baseline), and lower 

levels of decision authority (baseline and follow-up) compared with permanent-shift workers.  

Effects of shift work on mental distress were not moderated by psychological and social work 

factors. Symptoms of anxiety and symptoms of depression predicted role clarity, role conflict, 

fair leadership and social support. Job demands predicted symptoms of depression.  

CONCLUSIONS: The current study did not find poor mental-health effects of working 

nights or rotating-shifts. Differences in perceived working conditions between shift types 

were demonstrated. Although no moderating effects of working conditions on nurses’ mental 

health were demonstrated in the current study, we cannot conclude that differences in work 

conditions did not buffer effects of shift work on mental health. Anxiety and depression seem 

to predict workers experience and appraisal of working conditions. However, prospective 

studies with multiple measurement points are needed to elucidate potential mutual 

relationships between work factors and mental distress. 
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Paper 3 
 

Berthelsen M, Pallesen S, Bjorvatn B, Knardahl S. Effects of offshore swing-shift and 

psychological, social, and physical working conditions on mental distress – a prospective 

study.  

 

OBJECTIVES: The current study aimed to elucidate prospective direct effects, and 

interaction effects of characteristics of shift work, job type, psychological, social, and 

physical work exposures (normal and reverse effects) on offshore workers' mental distress. 

METHODS: At baseline 1772 of 3258 (54.3%) invited workers completed a questionnaire, 

and 945 of 2399 (39.4%) invited responded at follow-up. Non-response and attrition analyses 

included all invited employees. For analyses pertaining to the research questions, only 

offshore workers responding at both time points were included (n=531).  

To determine effects of shift work the current study compared swing-shift workers with 

permanent-day workers.   

Psychological and social work factors were measured by the General Nordic Questionnaire 

for Psychological and Social Factors at Work (QPSNordic)..Mental distress was measured by 

the Hospital Anxiety and Depression Scale (HADS). 

Linear regression analyses were conducted to estimate effects of shift work, job type, 

psychological, social and physical work exposures on mental distress. Interaction effects 

between shift work, job type, psychological, social, and physical work exposures on mental 

distress were estimated by liner regression analyses with latent variables (psychological and 

social work factors and mental distress). Analyses were adjusted for sex and age (Model 1), 

baseline mental distress (Model 2, table 3), and baseline work exposure (Model 2, table 4). 

RESULTS: Swing-shift work and job type were not associated with mental distress one year 

later. Quantitative demands, role clarity, role conflict, positive challenges, decision control, 

control over work intensity, support from supervisor, support from co-worker, fair leadership, 

and exposure to cold and noise were associated with follow-up mental distress. Adjusted for 

baseline mental distress, only exposure to noise predicted mental distress. When all work 

exposures were entered into a multiple model, only quantitative demands was associated with 

mental distress one year later. No statistical significant associations were obtained when 

adjusting for baseline mental distress. Reverse associations were found between mental 

distress and quantitative demands, learning demands, role clarity, role conflict, positive 
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challenges, decision control, control over work intensity, support from supervisor, support 

from co-worker, empowering leadership, fair leadership, and noise. Controlled for baseline 

work factors, learning demands and fair leadership were predicted by mental distress. Effects 

of shift work or job type on mental distress were not moderated by psychological, social and 

physical work factors.  

CONCLUSIONS: The current study did not find mental health effects of working swing-

shift during a one-year period. The type of work conducted was not related to mental health 

problems. Prospective associations between psychological, social and physical work 

exposures and mental distress were demonstrated. Exposure to noise seems to predict mental 

distress. Mental distress seems to predict workers perception of learning demands and fair 

leadership. No moderating effects of working conditions on offshore workers mental health 

were demonstrated. 
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5. DISCUSSION 
 

5.1 Effects of shift schedules on mental distress 
 

The current studies neither found concurrent nor prospective effects of shift schedules on 

workers’ mental distress. An obvious explanation for the lack of effects may be the 

constrained variance of the outcome variable mental distress. The prevalence of caseness 

anxiety (<=8) ranged from 10.2 to 19.2 percent, and the prevalence of caseness depression 

(<=8) ranged from 8.4 to 17.7 percent in the current studies. To study low frequent 

phenomena reliably, large sample sizes are needed. Thus, the sample size of onshore workers 

in paper 1 and offshore workers in paper 2 may be too small.  

 

Few studies have examined associations between shift work and mental distress among 

offshore workers. Consequently, the basis for comparison of results regarding offshore shift 

schedules is weak. However, Ljoså and colleagues (2011) found that offshore workers in shift 

schedules including night work showed increased risk of mental distress (HCL-5) compared 

to day workers offshore, but adjusted for psychological and social work factors the 

association was no longer statistical significant. Parkes (1999) reported similar results. Thus, 

the evidence for an association between shift schedules and mental distress in offshore 

settings are inconclusive. The current findings contrast findings from studies of nurses. A 

cross-sectional study of nurses in Turkey showed that night workers reported higher levels of 

anxiety, but no difference in levels of depression compared to nurses working daytime 

(Selvi,et al., (2010). Poorer sleep quality and mental health were also reported by nurses 

working rotating-shift workers compared to nurses working daytime in Taiwan (Lin, et al., 

2012).  However, a Danish prospective study of nurses found that shift workers reported 

better mental health than day workers (Nabe-Nielsen, et al., 2011). There is some evidence, 

although weak, of a slowly increase in mental health problems during a ten-year period 

among men working nights. A British study showed that men working nights for more than 4 

years had increased risk of symptoms of anxiety and depression compared to men who never 

had worked nights (Bara & Arber, 2009).  Results from a longitudinal study in the 

Netherlands showed similar results (Driesen, et al., 2011).  Despite some indications of a 

relationship between shift work and mental health problems, the evidence is not clear. 

The mixed results of associations between shift work and mental health have been attributed 

to selection effects, where the healthy worker effect is the most central (Knutsson, 2004). A 
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few studies have examined mental health effects of entering or leaving shift work. A 

longitudinal study in USA following non-shift workers who transitioned from non-shift work 

indicated that the development of symptoms of anxiety and depression depended on the 

degree of sleep-reactivity (Kalmbach, et al., 2015). Furthermore, a Dutch study indicated that 

depressed workers have an increased risk of changing from shift work to day work or from 

shift work to sickness absence (Driesen, et al., 2011). Whether the choice of changing shift 

schedule may be attributed to problems concerning the specific shift schedule or to a 

consequence of being depressed remains uncertain. One study indicated that changing from 

night work to daytime work may decrease symptoms of anxiety and depression (Thun, et al., 

2014). Thus, it is possible that workers who change their work schedule because of health 

problems may be overrepresented among day workers in the current studies. Some of them 

may have changed due to distress from working shifts. Thus, mental health differences 

between shifts may have been obscured. However, only respondents working the same shift 

schedule at baseline and follow-up were included in the two prospective studies. Change in 

mental distress was not detected during the one year follow-up. However, it is possible that 

mental health problems may have occurred prior to baseline. Finally, it is a possibility that 

shift work per see is not as important for mental distress as assumed. Rather, it might be the 

ways shift schedules are organized; balancing work periods with free periods, facilitating 

appropriate sleep environments, allowing influence over own shift schedule or rota, and 

facilitating work-family balance, that are important for mental health. 

 

A problem in shift work research has been to compare results across studies. This is mainly 

due to the complex nature of "shift work". Shift schedules may vary in number of consecutive 

nights, time of start and end of shift, number of hours per shift, the length of the work period, 

free periods, and forward-or backward shift rotation. Consequently, it is difficult to determine 

which aspects of the shift schedules in the current studies, and the aforementioned studies, 

that actually contribute to the health effect in question, or the lack of such effects. If it is the 

number of consecutive nights that is important for mental health, the current sample of 

offshore night- and swing-shift workers working 7 or 14 consecutive nights, should be 

appropriate to address the question. However, offshore workers are a highly selected group 

with tolerance for shift work. Also they have four weeks of recovery time after a two-week 

shift, hence their total work exposure may be too low. If the rotation between day, evening 

and nights is important for mental health, the current sample of nurses should be more 

appropriate to address the question. The majority of the nurses worked 3-shift, rotating 
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between day, evenings, and nights. Furthermore, about 60 per cent had been working shift for 

less than five years, thus, exposure histories were relatively short. However, the specific 

rotation schedule included only two to four nights a month, thus the rotation was mostly 

between day work and evening work. Even though the amount of night work was low, 

workers may be sleep deprived by rotating from evening to day work, which may affect 

mental health. Furthermore, due to the multi-facetted nature of "shift work" certain 

combinations of number of consecutive nights, rotation schedule, and free periods may induce 

negative health effects whereas others may not. To further complicate the problem, such 

possible negative health effects may also depend on individual tolerance for shift work, and 

other work exposures. 

    

5.2 Psychological, social and physical work exposures and mental distress 

 

All three studies demonstrated bivariate associations between job demands, job control, role 

clarity, role conflict, support from co-worker and leader, and fair leadership and baseline 

mental distress (study 1) and follow-up mental distress (study 2 and 3). Study 3 also 

demonstrated associations between quantitative demands, positive challenges, decision 

control, control over work intensity, support from leader, fair leadership, noise, cold and 

mental distress at follow-up. Baseline mental distress was associated with 11 out of 12 work 

factors at follow-up. Thus, we can conclude that psychological and social work exposures are 

associated with mental distress both at the same point in time (study 1) and after one year 

follow-up (study 2 and 3). 

 

Feelings of distress or dejection may affect how we perceive and interpret events. Thus, in 

theory, one would expect to find evidence of both work-to-distress associations and distress-

to-work associations. Study 2 and 3 examined whether psychological and social work 

exposures were associated with a change in mental distress one year later and vice versa, 

independent of baseline associations between work exposures and mental distress (baseline 

adjustment). Study 2 supported a notion of distress-to-work relationships between work 

exposures and mental distress. Experiencing symptoms of anxiety and depression at baseline 

predicted an increase (on average) in role conflict and a decrease in role clarity, social 

support, and fair leadership (study 2 and 3). Study 3 also supported such a relationship 

between mental distress and learning demands, and fair leadership. The present findings are 
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partly in line with the findings of de Lange and colleagues (2004) who found support for a 

reciprocal association model between demand-control-support dimensions and mental 

distress. Job demands predicted follow-up depression in study 2, supporting existing evidence 

for work-to distress relationship between job demands and mental health (Crayon, 1992, 

1993; de Lange et al., 2004). Exposure to noise predicted follow-up mental distress among 

offshore workers in study 3. This finding is supported by previous findings (Folscher et al., 

2014; Sjoedin et al., 2012).  

 

Baseline mental distress was associated with a decrease in fair leadership both among nurses 

and offshore workers. Fair leadership encompasses the perception that immediate superior 

treat workers fairly, distribute work fairly, and not represent a source of "stress". Workers 

may very well evaluate their leader as less fair as a consequence of being anxious or 

depressed. However, there might be that anxious or depressed individuals actually are being 

treated less fairly e.g. because of lowered work ability. For the same reason depressed or 

anxious offshore workers may experience short-comings regarding demands to education and 

training.  

  

One explanation for the lack of work-to distress associations in study 2 and 3 may be that it 

takes longer for adverse working conditions to affect the mental health of workers, than for 

mental health problems to affect perception of working conditions. Being depressed may bias 

the worker to interpret events in a more negative way. Being anxious may direct the workers' 

attention to potential danger. These are states that will affect perceptions of events in daily 

life. However, heavy workload, or poor leadership may be endured for a long time before 

health may be affected. The current studies had a follow-up period of one year, which should 

be sufficient to detect short term effects, but maybe not long-term effects.  

 

Another explanation is that the current studies failed to detect work-to-distress relationships if 

such relationships exist (type 2 error). This may be due to several factors as extensively 

discussed in paper 2 and 3. It is possible that (over)adjustment for work exposures and mental 

distress at baseline (study 3), and both at baseline and follow-up (study 2), may have obscured 

associations (Achen, 2001; Glymour, Weuve, Berkman, Kawachi, & Robins, 2005). When 

analyzing data with two measurement points in time, baseline associations may contain 

important variance regarding the association between exposure and outcome. We do not know 

what caused mental distress at baseline. 
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Study 1 and 2 assessed individual contributions of work factors to mental distress by multiple 

regression models. Multiple regression models may be informative in situations where the 

contribution of each included predictor to the outcome is additive and not interactive. The 

demand-control model proposed that combinations of high job demands and low job control 

may produce distress in workers whereas situations of high job demands and high job control 

would not. Such interactions may be mediated by other work factors included in the model. 

The demand-control model has not been tested in the current thesis, neither have interactions 

between the various work exposures. Instead, the focus has been on elucidating how a 

comprehensive set of specific work factors relates to mental distress. Thus, the results of the 

multiple regressions should be interpreted with caution. For instance, quantitative demands 

was the sole predictor of mental distress when controlling for other work exposures in study 

3. This does not mean that work exposures that did not reach statistical significance are 

irrelevant for mental distress. Each work factor included in the current studies represent 

different constructs/aspects of the work environment that may affect health in different ways. 

Furthermore, mental health effects of one work factor may be moderated or mediated by 

another work factor, which have not been a focus in the current studies.  

 

5.3 The potential moderating role of psychological, social and physical work factors 

on the relationship between shift schedules and mental distress 
 

Although, there were differences in work content between shift types, no differences in 

mental distress between shift schedules were detected. Thus, there may be simple effects of 

shift and work factors on mental distress. Workers may be exposed to certain working 

conditions in various degrees depending on the specific shift schedule and the work tasks 

performed during specific shifts. Thus, mental health effects of working shift may differ 

because of attributes of the specific shift schedule (time of day, rotation system etc.), because 

of the work tasks performed during shifts, and various combinations of the two. Furthermore, 

the appraisal of psychological, social, and physical aspects of working conditions may differ 

between shifts. Experiencing role conflict or working in a noisy environment may be more 

mentally challenging to the individual at nights compared to day time. However, the current 

studies were not able to demonstrate such interactions (study 2 and 3). As discussed in paper 2 

and 3, one explanation may be that there were few observations in the upper or lower end of 

the work-exposure or mental distress scales (McClelland & Judd, 1993). Because one cannot 
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secure observations across all levels of the predictor variables in survey designs, interaction 

effects may be difficult to detect (McClelland & Judd, 1993). 

 

All three studies demonstrated differences in perceived psychological and social work 

exposures between shift schedules. It seems that workers in permanent day- or night shifts 

experience higher job control, social support (study 1 and 3), and fair and empowering 

leadership (study 1) compared to workers in rotating shifts. These working conditions are 

considered to be protecting factors of health (Dallner et al., 2000). A similar trend was 

observed in study 2, with nurses working permanent shifts exhibiting higher role clarity and 

skill discretion, and lower job demands and role conflict compared to nurses in rotating shifts. 

Thus, it seems that working condition of rotating shifts may be more problematic than that of 

permanent shifts. All three studies demonstrated associations between psychological and 

social working conditions and mental health. Work content may be perceived differently by 

workers in different shifts, and certain working conditions may protect or alter negative 

mental health effects. Apart from the lack of observed differences in mental health between 

shift schedules, two problems may be of relevance for the failure to detect combined effects. 

First, adjustment for baseline mental distress obscured predictions from work factors to 

mental distress. The baseline adjustment may also obscure moderation effects. When 

performing baseline adjustment, we exclude potential relevant information explained by 

baseline associations between work exposures and mental distress. The second problem 

pertains to the direction of associations. The findings of study 2 and 3 suggested that being 

mentally distressed was more likely to affect how individuals perceived working conditions, 

than the other way around. Thus, we studied moderation effects based on an assumption that 

working conditions would affect the mental health of workers, in populations in which such 

assumptions were not met. This problem points to another problem with designs that only 

include two measurement points in time; we do not know what produced baseline mental 

distress. The current studies represent a picture of how working conditions are related to 

mental health problems within a limited time frame. Exposures before the time of baseline 

measurement may have affected working conditions, mental health, or both. Events occurring 

in between the two measurement points may also affect perception of working conditions and 

health. Thus, we cannot conclude that in general, mental distress is more likely to affect the 

perception of working conditions than the other way around. We can only suggest plausible 

explanations for why this was the case in the current studies. The methodological problems of 

the number of measurements and time lags are addressed in all three papers.  
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5.4 Strength of associations, and the power to detect them 
 

There is no agreement on what should be considered a small, medium or large association. 

Cohen proposed that coefficients below 0.2 should be considered small, below 0.5 medium 

and above 0.5 as strong (Cohen, 1988, 1992). According to these classifications, the 

magnitude of the associations observed in the current studies may be considered small or 

medium. It has been argued that large associations cannot be expected when studying highly 

complex phenomena such as the relationship between psychological and social work factors 

and anxiety or depression (Zapf, Dorman, & Frese, 1996) because the phenomena of anxiety 

or depression are multifactorial, influenced by many work- and non-work factors. A 

correlation up to .30 has been suggested as the maximum size to expect (Semmer, Zapf, & 

Greif, 1996). Ford and colleagues found the size of lagged effects commonly to be below .10 

because of high stability in estimates over time (Ford, et al., 2014). Because the associations 

observed in the current studies were small, a large sample size is required to detect them 

reliably. For instance a correlation coefficient of .10 requires a sample size of 783 to be 

detected reliably at the 0.05 significance level, whereas a coefficient of .07 would requires a 

sample size of 2379 to be detected at the 0.01 significance level (Field, 2005). The size of the 

current sample of nurses in paper 2 and offshore workers in paper 1 should be sufficient to 

detect associations around the size of r=.10, whereas the sample size of onshore workers in 

paper 1 and offshore workers in paper 2 would not. Thus, the current thesis may have failed to 

detect relevant associations. Standardized measures of associations are descriptive statistics of 

the relationship between variables and are informative to study in their own right. 

 

5.5 Reliability and validity of the Hospital Anxiety and Depression Scale 

 

The criticism against the HADS concerns the dimensionality and the sensitivity of the 

instrument in non-clinical populations (Nowak et al., 2014). The HADS was constructed to 

provide a rapid measure of generalized anxiety and depression in hospital, outpatient and 

community settings (Zigmond & Snaith, 1983). The aim was to assess the presence of 

symptoms of anxiety and depression, not to distinguish between different forms of anxiety 

and depression (Caci, et al., 2003). The seven depression items were designed to measure the 

anhedonia aspect of depression, whereas the seven anxiety items originally addressed the 

psychological symptoms of neurosis, not physical symptoms like dizziness or headache 
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(Zigmond & Snaith, 1983). The content of the anxiety scale was later revised to assess mood 

(objectless fear), cognition (worry about possible harmful events occurring to self or others), 

and behaviour (restlessness) (Keedwell and Snaith, 1996). Thus, it is possible that the anxiety 

dimension has sub-dimensions. A review of studies examining the latent structure of the 

HADS (Cosco, Doyle, Ward, & McGee, 2012), and a meta-analysis (Norton, Cosco, Doyle, 

Done, & Sacker, 2013), concluded that the latent structure is unclear (ranging from 1 to 4 sub-

dimensions) and therefore should be employed as a general measure of distress only. Few 

studies have questioned the content validity of the HADS scale, although the dominant focus 

on anhedonia in the depression sub-scale has been noted: “important components of 

depression, such as hopelessness, guilt, and low self-esteem are not assessed because the 

HADS-D focuses mainly on anhedonia” (Mykletun, et al., 2001, p. 543). While the HADS 

anxiety scale contains items that are concerned with worrying, restlessness, and panic attacks, 

the HADS depression scale focuses on anhedonic depression, i.e., lack of positive affect.  

 

The current studies considered the HADS as a 1-factor measure of mental distress (study 1 

and 3), a two-factor measure of anxiety and depression (study 2), and as case-indicator using a 

cut off of 8 (study 2). Study 2, found that work exposures seemed to be related to both anxiety 

and depression in a similar manner, indicating support for a one-factor structure of the HADS. 

 

5.6 Self-report 
 
The data of the current studies were exclusively based on self-report. A general concern is 

often expressed regarding assessment of both exposures and outcomes with self-report in the 

same study, and the potential pitfalls of such assessments. The current studies have employed 

properly defined and validated exposure measures that were constructed in a way that should 

attenuate reporting bias (Dallner, et al, 2000). Prospective design allowing assessment of 

exposures and outcome at different points in time should reduce state-related bias. However, 

the current studies are not unaffected by concerns associated with self-report.  

 

There are many ways in which recall bias may lead employees to misrepresent working 

conditions when asked to report them. Depending on the time interval the individual is asked 

to report, incomplete memories of complex situations may lead the employee to assume 

current conditions as representative of the past. Recall may also be biased in situations where 
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a single salient event in the past may dominate the employees' perception of current working 

conditions. These recall biases may inflate or deflate associations. 

 

It is a common assumption that associations between self-reported working conditions and 

health are due to reporting bias. This has lead researchers to engage in various procedures e.g. 

control for personality traits such as neuroticism, or baseline assessment of mental health 

outcomes, believing that this procedure reflects more objective relationships. Another 

assumption is that employing measures assessed by others than the individual her- or himself, 

or aggregate data to work-unit-level, make the associations more objective. However, as 

pointed out by Christensen (2014) "when considering possible errors of self-report one should 

perhaps distinguish between assessment of the general, "objective", work environment and 

factors related to or encompassed by it" (p.109). The current studies do not attempt to 

measure characteristics of the work environment the employees are situated in, but aspects of 

work in the individuals' perceived reality. Thus, "employees were assumed to interpret and 

appraise environments and jobs in order to evaluate and align them with personal standards 

and needs and the outcome of this process is the evaluation of work" (Christensen, 2014, p. 

109). This appraisal of work may have psychological consequences, that is, affecting the 

individual emotionally, cognitively and behaviorally, which in turn may affect the health of 

workers.  

  

5.7 Strengths of the current thesis 
 
Among the most important contributions of the current studies are the comprehensive 

coverage of specific shift schedules commonly employed in the offshore and onshore 

petroleum sector and the health care sector in Norway. Mental health effects of working night 

work, swing shift, rotating shift and day work, as well as working permanent shift as opposed 

to rotating shift were studied in three different populations. These features should provide a 

reasonable ground for assessment of mental health effects of working shift. Prospective 

surveys have rarely been conducted among offshore workers.  

 

A second contribution of the current thesis is the assessment of normal and reverse 

associations between psychological, social and physical work exposures and mental distress 

in different populations. Cross-sectional (study 1) and prospective (study 2 and 3) associations 

were demonstrated, as well as reverse associations (study 2 and 3) between work exposures 
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and mental distress. Relationships were analyzed with various levels of adjustment to address 

the issue of reporting bias (Pearce, Checkoway, Kriebel, 2007; Podsakoff, MacKenzie, Lie, & 

Podsakoff, 2003) as well as causal assumptions (Achen, 2001; Glymour, et al., 2005) 

underlying the relationship between work exposures and mental distress. In study 1, 

neuroticism was included as a measure of trait response that might affect the reporting of both 

work exposures and mental distress and thus affect associations. In study 3 associations were 

estimated with and without baseline adjustment of mental distress, and work exposures. 

Cross-lagged models were estimated in study 2, adjusting for stability over time concerning 

both work exposures and mental distress. These levels of adjustment represent different 

methods for studying the relationship between work exposures and mental distress. Hence, the 

current contributions are to the co-occurrence of the phenomena, the persistence of such 

relationships, and to predictions of change.  

 

5.8 Limitations of the current thesis 
 

The response rate of onshore and offshore workers was 56 percent at baseline (study 1), and 

baseline and follow-up response rate of study 3 were 54.3 and 39.4 percent respectively. The 

response rate among nurses was 38.1 percent at baseline and 76.8 percent at follow-up. Thus, 

the initial selection may be of special importance in study 2. Non-response (study 3) and 

attrition analyses (study 2 and 3) were conducted to address the issues of selection bias. 

  

Self-selection is a threat to external validity if those who respond differ from those who do 

not. Non-response analysis (study 3) indicated that older workers tended to respond at 

baseline more so compared to the youngest employees. Thus, the results of the current studies 

of onshore and offshore workers may not be generalized to the younger onshore- and offshore 

employees. The population of nurses (study2) comprised registered members of the 

Norwegian Nurses Organization that had completed their education for up to 12 years before 

the first survey in 2008/2009. Thus, the results from study 2 cannot be assumed to apply to 

older nurses. It is a possibility that nurses who participated at baseline in the study were 

healthier than nurses who did not. However, the current study has no such information.  

Self-selection is a threat to internal validity if it is related to both work exposures and 

outcome variables. However, the surveys of the current studies assessed a wide range of work 

exposures and health factors other than those included in the present studies. Thus, there is 

little reason to suspect that responses are a result of a combination of high levels of both risk 



73 
 

factor in the work environment and high levels of anxiety and depression. Attrition analyses 

revealed that older onshore and offshore employees tended to respond at follow-up more so 

than younger employees. Furthermore, higher levels of baseline control over work intensity 

increased the odds of responding at follow-up, whereas baseline mental distress decreased the 

odds of responding at follow-up. Thus, power to detect associations between shift schedules, 

working conditions and mental distress may have been diminished. Attrition analyses among 

nurses revealed that higher baseline role conflict and job demands decreased the odds of 

responding at follow-up. Thus, the strength of the associations between those work exposures 

and symptoms of anxiety and depression may have diminished. 

 

5.9 Implications of the present findings and recommendations for future research 

 

Examining several types of shift schedules in different sectors in Norway, the current thesis 

did not find evidence for associations between shift work and mental distress. Is seems 

reasonable to assume that selection mechanisms determine whether workers continue to work 

shifts or not. However, it might be possible that shift work per see is not as important to 

mental health problems as assumed. In Norway, working hours are highly regulated by "the 

Working Environment Act", which was based on recommendations from research. "The 

working environment act" regulates weekly working hours and types of shift schedules that 

are allowed in different industries. Some hospitals in Norway allow the employees to propose 

their own rota, and in that way adjust their working time to the time of the day that suits them 

best; days, evenings or nights. Such actions may reduce potential health problems caused by 

working shift. However, we do not have information of whether this is the case for the nurses 

participating in the current study. Some shift workers may choose to work many consecutive 

days, evenings or nights in order to have longer periods off work. Working offshore is 

compensated with high salaries and long free periods compared to working onshore. Such 

long recovery periods may be sufficient to reduce health problems. However, studies on long-

term health effects of shift work are needed.  

 

Each of the work factors examined in the present thesis represents different constructs that 

may interact and affect mental distress in various ways. Therefore, we consider it important to 

take many aspects of work environments into account when drawing conclusions on how and 

why shift work may affect the health of workers. In order to design interventions at the work 
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place one needs to know the specific problems that need attention. Furthermore, knowledge of 

interactions between shift schedules and work content on mental distress is lacking.  

 

The study of the reciprocal relationship between work content and mental health problems 

would benefit from employing longitudinal designs with different follow-up intervals in order 

to capture both short- and long term effects of work exposures. 

 

Given the complexity of "shift work", it is difficult to compare results in such a way as to 

conclude on which specific aspect(s) of shift work that caused a specific health effect, or 

which combination of exposures. The optimal design for studying health effects of shift work 

would be to follow individuals from their first day as a shift worker to their retirement day. 

Given the complex interplay between biological, psychological and social mechanisms in 

developing health problems, assessment of all these factors should be strived for. This may be 

necessary to gain knowledge on both short-term and long-term health effects of shift work. 

Such a design will also facilitate the study of mechanisms involved in shift work and health. 

  

5.10 Conclusions 
 
None of the shift schedules studied in the current thesis seems to affect the mental health of 

workers. However, it cannot be concluded that such effects do not exist. The current thesis 

has pointed to several methodological challenges of studying mental health effects of shift 

work. Among these factors is the healthy worker effect. Studies designed in a way that allow 

the study of selection effects are needed. The current thesis demonstrated normal and reverse 

associations between psychological, social and physical work factors and mental distress. 

Among them were role clarity, role conflict, fair leadership and noise that have not been 

included in previous studies of reverse effects regarding mental health problems. Work 

exposures included in the current thesis that have not been sufficiently researched to be 

included in systematic reviews need more elucidation. To gain more knowledge of the nature 

of the relationship between working conditions and mental health problems, longitudinal 

studies with designs employing different time lags are needed. It seems reasonable that mental 

health problems may affect the perception of working conditions more promptly than 

exposure to adverse working conditions to produce mental health problems. The current 

studies did not find interaction effects between shift work and working conditions, hence 

knowledge of such relationships are needed.   
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