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ABSTRACT 

In Sweden, musculoskeletal disorders constitute a considerable public health problem, also in 
public sector employees and especially among women, and these complaints often result in 
long-term sick leave and disability pension. The overall aim of this thesis was to investigate 
public sector employees, to elucidate specific factors both at their workplaces and in the private 
sphere, that are associated with (ill) health, in particular with musculoskeletal pain. The 
empirical data were obtained by use of questionnaires given to all employees at the included 
workplaces, which covered the following work areas: home care services for the elderly, 
hospital medical care, administrative services, schools, and catering/cleaning services resulting 
in a set of 2,523 individuals in 2000–01, response rate 92% (87% women) and in 1,180 
individuals in 2002–03, response rate 74% (86% women) in Jämtland County, Sweden. 

The four studies concern in particular the associations between personally estimated 
musculoskeletal pain and occupational factors such as physical workloads (heavy lifts, awkward 
work positions), perceived physical strain and psychosocial strain (mental demands, decision 
latitude, and social support), and appraised leadership styles. Also, the association between pain 
and different aspects in the domestic sphere, amount of hours spent on household chores and 
spillover between work and family life is of concern, as are factors in the workplace that might 
promote health. 

A larger proportion of women (41%) than men (27%) reported high levels of musculoskeletal 
pain. Substantial pain was most frequently experienced in the neck and shoulders. However, 
there was considerable musculoskeletal co-morbidity, and most of those who experienced 
symptoms did so in more than one body region. The gender difference in pain level was 
especially pronounced among those with  90 days of sick leave. High physical load and adverse 
psychosocial factors were common among all the employees, albeit more so among those 
working in home care and catering/cleaning services, and the latter employees also reported the 
highest level of musculoskeletal pain. Among the men, high mental demands constituted the 
factor that was most extensively associated with a high level of pain. 

Women with full-time jobs had lower levels of pain than those working part-time. The total 
number of working hours was greater for the women than for the men, even though most of the 
women had part-time employment. However, the proportion of women with a high level of pain 
was not higher among those with total work of more than 60 hours per week. More women than 
men reported high physical strain in both paid and unpaid work, and in the women such strain 
was strongly associated with musculoskeletal pain and fatigue. Moreover, the association with 
pain and fatigue was strengthened if the women also experienced a work-home conflict.

Leadership behaviours and styles of immediate superiors appraised as poor by subordinates were 
related to high levels of musculoskeletal pain. The results indicated that having a manager who 
was considered to exhibit a poor “change orientation” style seemed to be most important for the 
associations with intense musculoskeletal pain. In addition, good relationships between 
subordinates and their immediate managers and high levels of decision latitude among the 
subordinates were health-promoting aspects. In general, the male employees rated their working 
conditions as better than the females did, particularly with respect to decision latitude. 

Due to the numerical female domination of the studied sector the number of men included was 
quite low, why the results are not fully comparable with regard to gender. Nonetheless, some of 
the observed differences between the working conditions of women and men do elucidate the 
inequalities and inequities in that context, and above all the findings provide a deeper 
understanding of working life in the public services.  

Keywords: gender, public sector, musculoskeletal pain, physical workload, psychosocial work factors, 
leadership styles, multiple roles, health promotion, self-rated health, sick leave, unpaid work. 
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SAMMANFATTNING  

I Sverige utgör muskuloskelettala besvär ett stort folkhälsoproblem, framför allt inom offentlig 
sektor och bland kvinnor, som i större utsträckning än män blir långtidssjukskrivna och 
förtidspensionerade. Det övergripande syftet med denna avhandling var att generera ökad 
kunskap om vilka faktorer i arbetslivet och i livet utanför arbetet som har samband med 
hälsa/ohälsa och främst med muskuloskelettal smärta och värk bland anställda på 
kvinnodominerade arbetsplatser inom offentlig sektor. De fyra studierna i avhandlingen 
baserades på data från enkätundersökningar bland de anställda på arbetsplatser inom 
äldreomsorg, vårdavdelningar på Östersunds sjukhus, administrativ verksamhet, skolor och 
storkök och städverksamhet i Jämtlands län. År 2000–2001 besvarade 2523 anställda enkäten 
(87% kvinnor), svarsfrekvensen var 92%, år 2002–2003 svarade 1180 anställda på en enkät, 
svarsfrekvensen var 74% (86% kvinnor).  

De fyra studierna behandlar framförallt sambanden mellan muskuloskelettal smärta och värk och 
fysisk arbetsbelastning såsom tunga lyft och ogynnsamma arbetsställningar, upplevd fysisk 
ansträngning, psykosocial belastning, såsom krav, kontroll och socialt stöd och olika 
ledarskapsstilar. Omfattningen av och belastningen i hemarbetet i relation till smärta, likväl som 
hälsofrämjande faktorer på arbetet har också analyserats. 

Resultaten visade att kvinnorna (41%) i en mycket högre omfattning än männen (27%) 
rapporterade hög smärtnivå. Smärta och värk i nacke och skuldror var vanligare än i andra delar 
av kroppen. Emellertid var samtidig värk och smärta i flera kroppsregioner vanligt 
förekommande. Skillnaden mellan kvinnornas och männens olika smärtnivåer var tydligast 
bland dem som varit sjukskrivna mer än 90 dagar. Hög fysisk belastning och ogynnsamma 
psykosociala förhållanden var vanliga inom alla sektorer, men var mest frekvent förekommande 
inom äldreomsorg, storkök och städ. Anställda inom dessa områden hade också de högsta 
smärtnivåerna. Bland männen var höga mentala krav i arbetet den faktor som hade störst 
samband med hög smärtnivå. 

Heltidsanställda kvinnor hade lägre smärtnivåer än de deltidsanställda. Det totala antalet 
arbetade timmar i betalt och obetalt arbete var högre bland kvinnorna än bland männen, trots att 
de flesta kvinnorna var deltidsanställda. Andelen kvinnor med hög smärtnivå var emellertid inte 
högre bland dem som hade en total arbetstid på över 60 timmar per vecka. Fler kvinnor än män 
upplevde högre fysisk ansträngning både i det betalda arbetet och i det obetalda arbetet 
(hemarbetet). Det fanns också ett starkt samband mellan upplevd fysisk ansträngning och smärta 
och trötthet hos kvinnorna. De kvinnor som angav konflikt mellan arbetets krav och krav i 
hemmet och hög fysisk ansträngning hade högre nivåer av smärta och trötthet.  

Det fanns ett samband mellan ledarskapsstilar och muskuloskelettal smärta på så sätt att när den 
närmaste chefens ledarskapsegenskaper skattades lågt så hade medarbetarna höga smärtnivåer. 
De chefer som skattades lågt i ”förändringsledaregenskaper” hade störst betydelse för 
medarbetarnas skattning av hög smärta. Goda relationer mellan chefer och medarbetare, hög 
kontroll över arbetssituationen och stort handlingsutrymme var viktiga hälsofrämjande faktorer. 
Männen hade generellt bättre arbetsvillkor än kvinnorna, framför allt vad gäller kontroll över sin 
arbetssituation.  

De anställda männen var få och jämförelser mellan kvinnor och män kan inte alldeles enkelt 
göras. Studierna visar likafullt på skillnader mellan kvinnors och mäns arbetsvillkor.  

Nyckelord: kön, offentlig sektor, muskuloskeletal smärta, fysisk belastning, psykosociala faktorer, 
ledarskaps stilar, total arbetsbelastning, hälsofrämjande, självskattad hälsa, sjukskrivning, obetalt arbete.  
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INTRODUCTION 

This thesis is focused on factors that are potentially associated with musculoskeletal pain. Such 
physical discomfort constitutes a considerable public health problem in Sweden and in most 
other Western countries, and it is the most common cause of health-related reductions in work 
ability and often leads to sickness absence (Nachemson et al., 2000; Riksförsäkringsverket, 
2002). Adequate structure and function of the musculoskeletal system is an essential aspect of 
overall health, functional capacity, and mobility during the entire life span of an individual 
(Suominen, 2007). 

Notably, in 2000, the prevalence of self-reported musculoskeletal disorders in Sweden was 63%, 
and 20% of the population indicated that they suffered from severe pain (Statistics Sweden, 
2002). Furthermore, the labour market in most countries is characterized by strict gender 
segregation, especially in the public sector, which is largely dominated by female employees 
(Östlin, 2002; Socialdepartementet, 2002). Women are at higher risk of developing health 
problems in general and musculoskeletal pain in particular (Fillingim 2000; Punnett et al., 2000). 
My interest in these issues arose in connection with my work as a physiotherapist, where I met 
numerous women suffering from musculoskeletal pain, some working despite their pain, but 
many on long-term sick leave. Why can some individuals cope with their pain and handle their 
situations without being off sick, whereas others cannot, even if they are all exposed to the same 
workplace conditions. It was not easy, or indeed possible, to grasp the entire life situations of 
these women, although my research has given me a good understanding of the complexity of 
pain disorders. The physical problems for which my clients consulted me concerned the 
experience of pain and functional impairment, which I could deal with. However, it was also 
evident that psychosocial work environments and conditions in private life cast a shadow over 
these women and influenced their overall circumstances.  

An opportunity to gain further knowledge of the mentioned problems appeared when I was 
asked to participate in an intervention project that focused on the environments in public 
workplaces in Jämtland County and was run by the National Institute for Working Life in 
Östersund. Within this project, I recognized many of the difficulties that had been described by 
the employed women who had sought my help as a physiotherapist, but in this new realm I was 
able to observe them not only as individuals, but also more systemically. Accordingly, when I 
was later given the opportunity to do doctoral research within the framework of the intervention 
project, my main interest thus was factors that are associated with musculoskeletal pain. This 
thesis addresses some of those factors, such as aspects of paid and unpaid work and gender-
related issues, and it begins with a discussion of musculoskeletal pain, health, and health 
promotion. 
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MAIN PERSPECTIVES 

Musculoskeletal pain 

A majority of the people in any population will have an episode of musculoskeletal complaints 
at least some time during their lives, and in most cases these problems will abate spontaneously 
(Waddell, 1994). Such disorders in the working population are of interest here. According to the 
definition given by World Health Organization (WHO, 1985), work-related musculoskeletal 
pain is due to a multitude of factors, which are physical, psychosocial, organizational, and 
sociological in nature. The neuromuscular mechanisms that underlie chronic musculoskeletal 
disorders are numerous and involve various anatomical systems, and they are expressed to 
different extents during different stages of the syndromes (Blair et al., 2003). Work-related 
musculoskeletal disorders can involve the skeletal muscles, nerves, tendons, ligaments, synovial 
joints, and the vasculature system.  

It is well known that excessive physical workloads constitute a risk factor for the onset of neck 
and back pain (NIOSH, 1997, Nachemson et al., 2000). Physical load is composed of the 
exertion of force, motion, and postures, yet this is not always harmful to the musculoskeletal 
system—on the contrary, it is necessary to stimulate vital structures and thereby sustain health. 
The exposure-response relationship between physical load and musculoskeletal disease implies 
that both too little and too extreme loading increase the risk for disease. In cases of 
musculoskeletal problems induced by high physical load, a plausible pathomechanism is that 
tissues are damaged when the load exceeds the physiological tissue tolerance. Work-related 
physical risk factors for musculoskeletal pain due to biomechanical overload often consist of 
physically heavy work, heavy lifting, awkward back postures and neck positions, and manual 
material handling (NIOSH, 1997; Bernard, 1997; Hoogendorn, et al., 2002, Nachemson,2000). 
Long-lasting adverse conditions and very low but prolonged static loading might also increase 
detrimental changes in the musculoskeletal system (Warested, 1997; Hoogendoorn et al., 1999, 
Nachemson et al., 2000).  

Onset of musculoskeletal pain is usually explained as being related to increased muscle tension 
due to physical overload and psychosocial distress, which may change the metabolism of actual 
muscle and surrounding tissues. Over the last 15 to 20 years, the importance of psychosocial 
factors in development of such pain has been much discussed, and the majority of researchers 
agree that the evidence of an aetiological role is stronger for the biophysical factors than for the 
psychosocial factors (Bongers et al., 1993). However, there are several ways in which 
psychosocial strain can be linked to musculoskeletal disease. Psychosocial distress can directly 
influence the biomechanical load through changes in posture, movement, and applied forces 
(Bongers et al., 1993; Theorell, 1996). From our daily life, we know that pain in muscles and 
joints affects our motor performance. This can also trigger physiological mechanisms that can 
increase muscle tension or hormonal secretion, which in the long term can lead to organic 
changes and development and intensification of musculoskeletal symptoms (Bongers et al., 
1993; Theorell, 1996). Physical overload as well as cognitive factors and mental strain can 
induce muscle activity measured by electromyography (EMG) (Wahlström et al., 2002, 2004). 
Furthermore, prolonged low levels of muscle tension contribute to an overload of low threshold 
motor units and muscle fibres, which can result in muscle ischemia and inflammatory processes 
that cause pain (Sjögaard et al., 2000).  

Experimentally induced endogenous and exogenous muscle pain show different patterns of 
referred pain, but there is weak evidence that human EMG activity is increased during such pain 
(Graven-Nielson et al., 2003). However, muscle pain reduces maximal voluntary contractions 
and endurance time during submaximal contractions. There is also a change in coordination 
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during dynamic exercises, which denotes functional adaptation to limit movements. This 
adaptation may protect the painful muscle by reducing its activity and contraction force 
(Graven-Nielson et al., 2003).  

According to a theory introduced by Johansson et al., (1991), the muscle spindles play a central 
role by creating a vicious circle. In short, the increase in the gamma motor activity augments the 
sensitivity of the muscle spindle, which in turn contributes to amplified muscle stiffness and an 
accumulation of inflammatory substances that stimulate nociceptors and thereby elevate muscle 
spindle sensitivity. This neuromuscular reflex promotes the spread of the pain from a primary 
muscle to other muscles, thus widening the area of pain. Importantly, the muscle spindles are 
necessary for coordination of movements and for optimal distribution of the muscle activity 
(Johansson et al., 1991; Johansson et al., 2003). The muscle spindle afferents are vital because 
they affect body position and movement (i.e., proprioception). Proprioception is essential for 
smooth and precise coordination of posture and movement, and any disturbance in this system 
might increase the risk of maladapted motor control, which could give rise to new vicious circles 
(Djupsjöbacka, 2003). This mechanism may interact with other pathophysiological mechanisms 
that act together via multiple links, integrated in a network comprising several vicious circles 
underlying chronic work-related musculoskeletal pain (Johansson et al., 2003). 

It should also be mentioned that, in close interaction with environmental factors, individual 
psychological factors such as personal traits and cognitive and behavioural characteristics are 
vital for the development and strengthening of musculoskeletal symptoms. 

Gender and pain 

Most epidemiological studies have shown that conditions involving pain are more prevalent in 
women than in men (Unruh, 1996; LeReche, 1999, 2000; Kajantie, 2006). Also, some 
experimental investigations have revealed gender-related deviations in pain thresholds in that 
women were found to exhibit lower tolerance to a wide range of noxious stimuli (Rollman et al., 
2000; Jones et al., 2002; Sarliani et al., 2002), although the findings do vary in that context (Dao 
et al., 2000). Gender differences might be related to a number of aspects, such as a response bias 
phenomenon shaped by the methodology employed or by various psychological, social, and 
cultural factors, or biological disparities in pain-processing mechanisms (Dao et al., 2000). 

The explanations for gender differences in pain that have been offered have dealt primarily with 
biological mechanisms involving genetics, sex hormones, and cardiovascular pathology. 
However, it is also important to consider social and psychological factors such as dissimilarities 
in working conditions, psychological stress, lifestyle, health habits, and social environment. 
Furthermore, it has been suggested that women report symptoms more willingly than men 
(Fillingim, 2000), although there is little scientific support for that assumption, and it might even 
be the other way round. It has also been proposed that men and women have different strategies 
for coping with pain (Keogh et al., 2002). Despite these conclusions, there are reasons to discuss 
the possible gender differences in pain reporting (Wise et al., 2002; Dao et al., 2000; Punnett et 
al., 2000). 

Considering the prevalence of musculoskeletal pain by both age and sex identifies factors that 
vary across the life span, such as hormonal state and occupational role, which may interact to 
increase the risk of developing a particular kind of pain (Dao et al., 2000). Obvious biological 
differences between women and men include their exposure to gonadal hormones throughout the 
life cycle, which is known to influence multiple pathways in the peripheral and central nervous 
systems that are involved in nociceptive processing. There is also evidence that endogenous pain 
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inhibition systems differ between women and men (Berkley, 1997; Fillingim, 2000). It is well 
established that work stress induces endocrine responses (Lundberg et al., 1999; Lundberg, 
2002), and it is also known that interaction occurs between the neuroendocrine and gonadal 
hormones. In addition, gender-related dissimilarities in the structural organization and function 
of the sympathetic nervous system may to some extent explain the observed gender differences 
in pain (Berkely, 1997).  

Gender differences in strength, muscle mass, and muscle composition should also be considered 
in relation to exposure to physical loads. The muscle force capacity, especially in low-effort 
work, is associated with the physiological process of muscle fibre recruitment during 
contractions. On average, women have a higher relative volume of slow-twitch (aerobic) than 
fast-twitch (anaerobic) muscle fibres compared to men (Nygaard et al., 1987; Thornell et al., 
2003), which has been suggested to be one explanation for gender differences in neck/shoulder 
pain in jobs with high static loading (Sjögaard et al., 1998). To the extent that there really are 
gender differences in musculoskeletal pain, they may also depend on the failure of many 
worksites to accommodate female anthropometry. The design of workplaces and tools are often 
based on anthropometric data for men (Punnett et al., 2000). 

Besides the biological factors, the gender disparities in reported pain may be attributable to a 
number of psychological and social aspects, such as different occupational roles that entail 
different risks for women and men with regard to developing a variety of pain complaints (Dao 
et al., 2000). Musculoskeletal pain is strongly linked to working conditions, and since women 
still bear the main responsibility for home and family, that adds to their total workload. It has 
been found that psychosocial factors such as skill development, control over decision-making 
processes, and perceived total workload (in both paid and unpaid work) represent important risk 
factors for neck and shoulder pain in women whereas Fredriksson et al., (2000) observed that 
physically demanding work, particularly in combination with adverse social conditions at the 
workplace, were of consequence for men. However, it should be kept in mind that in studies of 
work-related musculoskeletal disorders, comparisons of the risks for women and men may be 
confounded by differences in workplace exposures, even within the same occupation. It is not 
sufficient to merely categorize individuals according to job title or profession (Punnett et al., 
2000). 

There are also socialization patterns and sociocultural differences related to the way in which 
boys and girls are raised. This gives different expectations for pain-related behaviours (“big boys 
don’t cry”), which probably influences the patterns of pain expression among adult women and 
men. Studies concerning the influence of gender roles have suggested that sex differences in 
pain report may be significantly influenced by individuals’ perceptions of gender-role 
stereotypes (Wise et al., 2002).  

It should be noted that, according to terminology in the literature (Myers et al., 2001), the word 
sex indicates a biological characteristic of being a male or female, gender refers to learned 
femininity and masculinity, and gender role denotes acquired feminine and masculine gender 
roles. In summary, gender differences in pain are indicated by both biological and psychosocial 
factors that interact in ways that are as yet unclear (Dao et al., 2000). 

In this discussion, the concept of a trilogy of terms comprising illness, disease, and sickness

should also be delineated. Illness refers to the mental and physical symptoms a person 
experiences her- or himself, and it can include health conditions that limit a person’s ability to 
lead a normal life and is seen as a rather broad concept. Disease on the other hand is defined as a 
condition that is diagnosed by physicians or other medical experts based on standardized and 
specific diagnostic codes. In reality a number of diagnoses comprise syndromes and complex 
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symptoms, and thus they are not always very specific. It should also be said that many medical 
diagnoses have to be derived from subjective descriptions of pains and feelings that are provided 
by the patients themselves. The term sickness is related to a different phenomenon, namely the 
social role, a sick role that is either taken by a person who is ill/sick or is given to that person by 
society. One obvious sick role is when a person is sickness absent, absent from work due to 
illness or disease. Sometimes we talk about “sickness presenteeism,” when a person with illness 
and/or disease is at work. However this is some what confusing concept – most persons with 
illness and disease do work – often due to that the morbidity does not affect the work capacity at 
all or only to some extent (Wikman et al., 2005; Alexanderson, 1998; Alexanderson et al., 2004; 
Medin et al., 2000). 

Sick leave 

Musculoskeletal disorders are the main cause of sick leave and disability pensioning in Sweden 
as well as most other countries (Alexanderson et al., 2004). During the period 1997–2003, the 
rate of sick leave in Sweden increased dramatically among both sexes, albeit much more for 
women (RFV, 2004, Alexanderson et al., 2004). The rise in long-term sickness absence in the 
past decade cannot be explained simply by an increase in ill health—it is more complicated than 
that. Sickness absence is a complex phenomenon that depends on several interacting factors, for 
example, the health and life situation of the individual, the social insurance system, levels of 
benefits and unemployment, the state of the labour market, and other medical, social, and 
psychological aspects (Alexanderson et al., 2004; Marklund et al., 2005). In controversial terms, 
one could also state that the dividing line between health and sick leave is determined politically. 
Many common human conditions and life conflicts have frequently been regarded as objects of 
medical concern and assessments. The theory of medicalization is closely linked to the increase 
in the dominating position of medicine (Lindqvist, 1995). 

Levels of sick leave and disability pension vary between different regions in Sweden, and in 
most cases they are related to the situation on the labour market (Szücs et al., 2003). The 
demographic factors associated with the overall health picture may also explain the geographical 
differences in sickness absence (RFV, 2003). It has even been suggested that women’s working 
conditions, mainly in the welfare sector, might be the cause of their higher level of sick leave 
(RFV, 2004). The percentage of employees on sick leave in these public jobs is high in all of 
Sweden (RFV, 2003), and in Jämtland County musculoskeletal diagnoses accounted for 50% of 
all spells of sickness absence exceeding two weeks in 2000 (Försäkringskassan Jämtlands län, 
2002). The increase in the number of people off sick stopped 2003 and there has since then been 
a decrease. Clearly, more knowledge is needed about the determinants of sick leave. 

The concepts of health and health promotion 

From its founding, the WHO (1946) took a holistic view of health, offering the following 
definition: 

Heath is a state of complete physical, mental and social well-being and 
not merely the absence of disease or infirmity. 

Since then, the definition has been altered many times (Medin et al., 2000), and it is now also 
directed towards health promotion, stating that individuals are responsible for their own health, 
although there is also an overriding societal responsibility to create conditions that enable people 
to take control over their health and to recognize that health is created when people are occupied.

9
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“Healthy people in healthy organizations” was the guiding principle for the Workplace Health 
Promotion (WHP) project within the European Network for Workplace Health Promotion 
(ENWHP, 1996).  

The theory of salutogenesis (salus, Latin for health; genesis, Greek for origins) concerns health 
from the humanistic standpoint as opposed to the strong focus on disease and ill health, on 
pathogenic factors (i.e., factors that cause disease). Antonowsky introduced this theory in 1979 
and asked the fundamental question concerning why some people stay healthy despite stressful 
situations and suffering, whereas others get sick. Health was described as a continuum between 
two opposite poles: excellent health and ill health. The salutogenic theory focuses on resources 
that promote movement towards the healthy pole, not only low levels of risk factors but also 
factors that act as buffers and those that can directly upgrade health. The theory partly explains 
the idea of health promotion as a movement on the continuum line, and hence the purpose is to 
find out what maintains or improves the progression towards health. From a salutogenic 
perspective, having a job generates many opportunities for things like personal growth and 
development, and it stimulates a person’s self-efficacy and self-esteem. In agreement with 
salutogenesis, it has been established that work has a marked impact on health, because it is an 
important condition for living (Folkhälsoinstitutet, 2005).  

Medin et al., (2000) have identified three main conceptions of health: (1) the absence of disease, 
(2) the opposite of disease (i.e., the more disease you have the less health you have, and vise 
versa), and (3) health as another dimension than disease (i.e., a person can, for instance, have 
both good health and extensive disease at the same time). According to the third concept, 
different authors have defined health in different ways e.g. as well-being, as having a feeling that 
life has a meaning, or as being able to reach vital goals in life. The absence of disease may thus 
be a part of health, but health is much more than the absence of disease. Another definition in 
that direction proposed by Blaxter (2004) considers health as a condition that can be compatible 
with the balance in life and normal functioning. Obviously, there is no generally accepted 
definition of health, and it is probably neither possible nor desirable to reach a consensus on that 
matter. 

Factors at work 

In general, for most people work is an important health-promoting factor in life. However, some 
aspects of work can be sources of strain, for example, overly high physical workloads, very low 
levels of decision latitude, extensive mental demands, and lack of social support, work/home 
conflicts, and organizational factors such as leadership styles. 

The labour market in many countries has undergone considerable changes over the past decade. 
Although there have been general improvements in work environments during the same period, 
adverse working conditions resulting in ill health and sick leave are still prevalent in many 
occupations. In the public sector services, work-related musculoskeletal disorders have been 
widely documented in health care employees (Punnett, 1987; Brulin et al., 2000; Dellve et al., 
2003). Due to the global gender segregation of the labour market, in both the domestic and the 
occupational sphere, women and men are exposed to different degrees to health-promoting and 
health-damaging factors at work (Östlin, 2002). There are strong associations between levels of 
occupational gender segregation and of the workplaces and health of employees, but the 
mechanisms of interaction are not yet clear (Alexanderson, 1995; Alexanderson, et al., 2001; 
Macintyre et al., 1996). 

The work situation is strongly influenced by the psychosocial conditions in the work 
environment, which are often recognized by the Job Demand-Control Support model (Karasek, 
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1979; Johnson et al., 1989; Karasek et al., 1990) and by management. The decisions of 
politicians may also be of importance for public sector employees. In Sweden, this sector has 
been subject to extensive reorganization and personnel reduction over the past decade (Sz cs, 
2001), and downsizing has been found to have detrimental effects on the health of those 
employees who remain at the workplaces (Vahtera et al., 1997). 

In recent studies concerning organizational psychology (Härenstam et al., 2004) it has been 
claimed that there is a gap between work and health research and management-oriented research. 
Complementary investigations using knowledge from both arenas are warranted to elucidate 
organizational conditions such as management and also job-specific tasks at the individual level, 
both from the perspective of a person’s total work environment (Härenstam et al., 2004). The 
workplace provides the social context that allows the employees to change and develop the 
working conditions into healthy jobs. The main responsibility for organizing the work is held by 
the employer, within the framework of existing labour laws. This means that managers need to 
be highly involved in all interventions that are intended to promote health in the workplace. 

Most of the research on leadership styles has been linked to proficiency and popularity of 
supervisors in a management-oriented context (Arvonen, 1995), and it has seldom been 
mentioned that the health of subordinates is an effect of leadership (Nyberg et al., 2005; 
Arvonen, 1995). Nevertheless, it has been suggested that leadership behaviour and the 
relationship between leaders and subordinates influence the increase in work-related ill-health, 
although the knowledge regarding this relationship is still limited (Nyberg et al., 2005).  

The theoretical background of the various classifications of leadership styles is based on 
research from many perspectives and objectives (Yukl, 2002). The model widely proposed and 
used in research on leadership behaviour originated from the Ohio and Michigan studies (Likert, 
1961; Stogdill et al., 1957; Fleishman, 1967), and it involves two different dimensions of 
leadership behaviour, namely consideration and initiating structure. Various investigators and 
research groups initially produced the constructs of these two dimensions, which have numerous 
similarities and were identified in studies performed in different parts of the industrialized 
world. However, as a result of the transition into a faster-changing industrial and market 
situation, the leadership pattern has changed (Ekwall et al., 1994). Therefore, a third dimension 
has been introduced that is oriented towards change and development, where the leader 
represents a promoter of change and growth by focusing on creativity, risk taking, and vision, 
respectively (Ekwall et al., 1991, 1994). It has been proposed that this three-dimensional 
taxonomy is the most useful way of grouping leadership styles into general categories (Ekvall et 
al., 1991, 1994; Yukl, 2002). Thus, a specific leadership style will involve a mixture of styles 
that can be referred to as being task/structure-production-orientated, employee-relation-
orientated, and change-orientated in nature. These three types of behaviour styles interact to 
jointly affect work unit performance, and their relative importance depends on the type of tasks 
at hand and the work unit environment. 

Total workload 

Since the 1960s, women’s participation in gainful employment has increased rapidly, and today 
women are just as active as men in the labour force. Despite that, it is still women who have the 
main responsibility for domestic duties and care of children and the elderly. However, in 
Sweden the political goal is that women and men should have equal rights and obligations 
regarding their engagement in both paid and unpaid work (Nordenmark, 2004), and in many 
ways this can be defined as having multiple roles according to a concept that was described 
several decades ago (Goode 1960; Marks, 1977; Baruch et al., 1987).  
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The multiple role concept can be broken down into two main theoretical postulates, called the 
role stress theory and the role expansion theory; the first of these assumes that the role of the 
employee has negative effects on health, and the latter proposes that it has positive effects. The 
role stress theory suggests that the social structure creates excessively demanding role 
obligations and is thereby detrimental to health (Goode, 1960). The idea that multiple roles 
might have positive effects on well-being has been referred to as the enhancement hypothesis, 
which was later explained by the role expansion theory (Marks, 1977). According to that theory, 
multiple roles in general have a positive impact on health (Nordenmark, 2004; Arber et al., 
1985), and they provide individuals with several social identities, which also develop their sense 
of meaning and reduce feelings of anxiety and hopelessness. Along those lines, studies have 
shown that the increased participation of women in the labour force has not had a harmful effect 
on the overall health of women (Hall, 1992; Weidner et al., 1997). On the contrary, employed 
women have been found to have better self-assessed physical and psychological health as 
compared to housewives (Hall 1992). Furthermore, other investigations have demonstrated that 
multiple roles lead to improved social networks, financial independence, and greater self-esteem 
(Waldron et al., 1998; Warr et al., 1982; Gove et al., 1973). It is assumed that new roles can 
compensate for negative aspects of older ones (Waldron et al., 1998; Warr et al, 1982; Gove et 
al, 1973). In conclusion, the changing of roles under certain life conditions is associated with 
both the promotion and the deterioration of health.  

Over the past decades, the situations at many workplaces, especially within municipal agencies, 
have undergone important organizational changes that have led to increased work demands 
(Hemström, 2002). This has had notable consequences with regard to the occupational 
exposures that might have an impact on the health of the employees. It is also plausible that the 
increase in work demands implies a rise in the level of the conflict that is supposed to exist 
between working and private life. The interest in aspects of combining paid and unpaid work has 
increased due to the growing number of women in gainful employment in the industrialized 
countries, and actually also because of the higher morbidity observed in women compared to 
men. This conceptualizes what can be called role overload, role conflicts, and double exposure. 
Some studies have indicated that a work-family conflict results in a variety of problems, 
(Väänänen et al., 2004; Krantz et al., 2001), but there is also evidence that individuals benefit 
from combining work and family, and that both women and men perceive that these advantages 
make the difficulties worthwhile (Grzywacz et al., 2000). Further research is needed to clarify 
the total workloads of women and men and how they are associated with health. 

12

2007-1157 Avhandling  07-08-22  11.22  Sida 12



13

AIMS  

The general objective of this thesis was to investigate public sector employees, to elucidate 
specific factors both at their workplaces and in the private sphere, that are associated with (ill) 
health, in particular with musculoskeletal pain.  

More specific aims were to identify the following: 

• Associations between self-reported musculoskeletal pain and physical and psychosocial 
work conditions, lifestyle, psychosomatic symptoms, and sick leave (paper I).

• Relationships between appraised leadership styles and psychosocial work factors and 
musculoskeletal pain (paper II). 

• Number of paid and unpaid working hours, level of perceived physical strain, and work-
home interfaces in relation to musculoskeletal pain and fatigue (paper III).

• Potential health-promoting factors at work that are associated with self-rated general and 
mental health, life satisfaction, and perceived levels of musculoskeletal pain  
(paper IV). 
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MATERIALS AND METHODS 

DESIGN AND DESCRIPTION OF DATA 

The empirical basis of the present research was a project entitled Healthier Workplaces in 

Municipalities and County Councils in Jämtland County (Friskare arbetsplatser inom 

kommuner och landsting i Jämtlands län). That endeavour had a substantial impact on the 
present methodological choices, because the data collected were used not only in the workplace 
analyses in the practical part of the project, but also in the studies discussed in this thesis.  

Three of the current investigations (papers I, II, and IV) were based on questionnaire data 
collected in Nov. 2000–Feb. 2001 and the remaining study (paper III) used questionnaire data 
gathered in Dec. 2002–Jan. 2003. 

The Jämtland County workplace project was the result of collaboration between the 
Occupational Health Services (Företagshälsovården), the regional Social Insurance Office 
(Försäkringskassan) and Employment Office (Arbetsförmedlingen), the provincial hospital and 
the National Institute for Working Life (Arbetslivsinstitutet). The overall objective of that 
undertaking was to initiate processes to improve the occupational environment in public sector 
workplaces. One particular aim was to prevent or reduce ill health by implementing workplace 
interventions and developing processes to prevent ill health. Other goals were to increase 
knowledge and awareness regarding the relationship between work environment and health and 
to improve the methods available for studying work environment and rehabilitation. In addition, 
efforts were made to create a network between the workplaces and, last but not least, to improve 
cooperation between the involved parties and elucidate the differences between the working 
conditions of women and men (Bildt et al., 2005). 

The geographical setting of the project was Jämtland County, which is chiefly a rural area in 
central Sweden that has only one larger city and a sparse population of about 128,000. The 
economic structure is dominated by the public sector, which employs almost 40% of the 
county’s working population, mainly in education, health and medical care, municipal care 
services, and civil authorities. The level of long-term (  60 days) sickness absence in the county 
is high, especially among women employed in public health care, home care for the elderly, and 
educational services. Furthermore, in 2000 musculoskeletal diagnoses accounted for 50% of all 
sick leave spells lasting longer than two weeks (Försäkringskassan Jämtlands län, 2002).  

Study participants were jointly recruited by the employers, the Occupational Health Services, 
and the Regional Social Insurance Office in seven out of the eight municipalities in Jämtland 
County, and also at the provincial hospital. Accordingly, the respondents did not constitute a 
random sample of the general population. Nevertheless, they did represent large occupational 
groups within the public sector and thus comprised a stratified sample and can be regarded as 
representative of public services, at least in Sweden and similar countries. 

The workplaces included in the Jämtland County project were chosen based on their level of 
short- and long-term sickness absence in order to obtain a selection of worksites in the public 
sector services that were representative in that respect. In all, 124 workplaces with employees 
from the provincial hospital, schools, homes for the elderly, home care services for the elderly, 
catering/cleaning services, and administrative services participated in the project. The number of 
employees at the specific workplaces varied from five to 100.  
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As part of the project, an inclusive questionnaire was developed using items from previously 
designed comprehensive questionnaires; instruments that contained a selection of questions 
that Statistics Sweden sends out to about 15,000 persons every second year in order to collect 
information about employees’ physical and psychosocial work environments. The present 
questionnaire in the Jämtland County project included 290 items covering the following: 
individual factors; health; physical, psychological, social, and organizational working 
conditions; lifestyle. The reliability and validity of these questions and scales have been tested 
in several broad studies in various national surveys (e.g., the Labour Force Survey and the 
Survey of Living Conditions of the Swedish People) that are carried out annually by Statistics 
Sweden (Wikman, 1991). These surveys provide indications of how individuals themselves 
experience their work environments and working situation. Not only do the questionnaires 
supply a picture of whether problems exist, but they give an estimate of the frequency and 
duration of any problems as well (Wikman, 1991). The questionnaire in the Jämtland County 
project also included items from the Job Demand-Control-Support (JDC-S) model (Karasek et 
al., 1990), along with queries about leadership styles (Ekwall et al., 1991, 1994) and other 
items describing organizational conditions.  

In 2000–2001, all employees in the participating organizations were given the questionnaire at 
work, and they responded individually and anonymously, and their answered questionnaires 
were collected at work group meetings. The questionnaire was sent home to those employees 
who were not scheduled to work, were on sick leave, or were absent for other reasons on the 
day the instrument was handed out. The employees who had been on sick leave for more than 
one year were excluded from the project. The questionnaire was the basis for the Jämtland 
County project designed to improve methods for successful development of processes to 
prevent ill health. Therefore, the participants were highly motivated to answer the queries, and 
this was reflected in the high response rate, 92% (Table 1). A second questionnaire also 
including questions about the domestic sphere was administered in the same way in 2002–
2003 at 49 of the initially workplaces (Table 1). Unfortunately, that investigation was outside 
the original scope of the project, and the personnel and the organizational resources of the 
project were reduced, and thus the employees were less motivated to participate than in the 
first data collection. For reasons of confidentiality, questionnaire data from the first enquiry 
could not on an individual level be linked to the corresponding data from the second enquiry.  

Table 1. Participants in the Jämtland County project 

Year of 
the survey

Employees 
asked to participate

n

Workplaces

n

Response rate

n              %

Women among
respondents 

%
2000–2001 2,746 126 2,523       92 87
2002–2003 1,585   49 1,180       74 86

Ethical approval 

All of the studies based on the Jämtland County project were approved by the Ethics Committee 
of the Faculty of Medicine, Umeå University, Sweden (file no. 02-320). 
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SUBJECTS 

The subjects in all four of the current studies were employed in the public sector services and 
they were also participants in the Jämtland County project. Table 2 gives an overview of the 
participants and demographic data in 2000–2001 is presented in Table 3. 

Table 2. The participants in the present studies. 

 Paper I Paper II Paper III Paper IV 
Year of data collection 2000–2001 2000–2001 2002–2003 2000–2001 
Number of subjects 2,523 2,4031 1,180 2,523 
Number of women (%) 2,172    (87%) 2,074     (87%) 1,000    (86%) 2,172    (87%)
Number of men  315 294 167 315 
Gender data missing (n) 36 35 13 36 
Mean age in years (SD) 44    (10.9) 44    (10.9) 45    (10.8) 44    (10.9) 
Number of subjects in:     
    Home care services 1,115 1,106 402 1,115 
    Schools 748 723 407 748 
    Administrative services 72  40 72 
    Medical care  348 341 312 348 
    Catering/cleaning. 240 233 17 240 
1Managers and administrative services excluded. 

Table 3. Demographic data in 2000–2001.  

 Women Men 
% % 

Age (n = 2,280)   
20–49 years 64 69 
50–69 years 36 31 
Work time (n = 2487)   

 40 hours 35 65 
Work area  (n = 2487)   
Home care services 93   7 
Schools 76 24 
Administrative services 86 14 
Medical care 92   8 
Catering/cleaning services 90 10 
Education level (n = 2425)   
< Post secondary school 66 39 

 Post secondary school 34 61 
Time employed at present workplace 

(n = 2,463) 
   < 10 years 56 65 
10–19 years 20 26 
   > 19 years 17 14 
   

In the studies (papers I II and IV), the subjects comprised those who completed the questionnaire 
in 2000–2001, and the response rate was 92%. The women were in a vast majority (Tables 1 and 
2). The study population described in paper II was almost identical to that used in the 
investigations reported in papers I and IV, the difference being that the managers (n = 89) and 
the employees in administrative services (n = 31) were excluded, leaving 2,403 subordinates. 
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Eighty-eight per cent of the female employees and 65% of the male employees had female 
managers. 

In the investigation presented in paper III, which was based on the second data collection period, 
the study group comprised 1,180 of the 1,585 employees at 49 public workplaces who had 
completed the questionnaire in 2002–2003. Of those 1,180 individuals, 55% were younger than 
50 years and 32% were aged 50–65. Information on age was missing for 13% of the participants. 
The proportions of women in the different occupational areas were as follows: 73% in schools, 
92% in home care services, and 93% in hospital medical care services.  

DATA ANALYSES 

Since data from 2000–2001 could not on an individual level be linked to data from 2002–
2003, a cross-sectional design was used in all four studies, questionnaire responses were 
analysed from an explorative epidemiological perspective. The focus of the investigations was 
on individuals in various public sector areas and all analyses were conducted separately for 
women and men and for the different work areas in order to detect possible differences in 
working conditions and health risks. Figure 1 summarizes the factors studied and the 
relationships between the four studies included in the thesis.  

Figure 1. The factors investigated in the four studies (papers I–IV). 
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Measurements 

The different instruments used to collect data in the four studies are summarized in Table 4.  

Table 4. Outcomes and explanatory variables used in the four studies. 

Variables  Paper I Paper II Paper III Paper IV 
Outcome     
Musculoskeletal pain x x x x 
Fatigue   x  
General health    x 
Mental health    x 
Life satisfaction    x 
Sociodemographic      
Gender x x x x 
Age x x x  
Level of education x  x  
Family situation   x  
Economic situation x  x  
Negative work-family spillover    x  
Negative family-work spillover    x  
Ill health      
Sick leave x    
Headache x    
Anxiety x    
Fatigue x    
Sleeping problems x    
Lifestyle     
Social activities x    
Physical exercise x   x 
Smoking x    
Working life     
Work area   x x x x 
Number of hours in paid work x  x x 
Number of hours in unpaid work   x  
Perceived physical strain at work   x  
Physical work load (index) x x   
Psychosocial load: JDC-S1 x x   
Leadership styles: CPE2   x   
Decision latitude-influence3    x 
Learning-Development3    x 
Cooperation-Participation3    x 
Team spirit3    x 
Relations with nearest manager3    x 
Feedback3    x 
1JDC-S indicates the job demand-control-support model. 
2CPE stands for change, production/structure, employee/relations.  
3Work dimension consisting of several single items. 

The indices and main study variables used are described below. 
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Musculoskeletal pain 

The level of musculoskeletal pain was the main outcome measure in all the studies. Due to the 
construction and importance of this variable, it is discussed below in greater detail than the other 
outcomes.  

The questionnaire items about musculoskeletal pain covered the combination of frequency and 
intensity of pain during the past three month in three body regions (considered separately): the 
neck/shoulders, the back and hips, and the extremities (legs, arms, hands, elbows, knees, and 
feet). The items were not designed expressly for the purpose of obtaining deeper and more 
complete information about musculoskeletal pain. Therefore, an index was constructed that was 
as precise as possible from the point of the self-reported assessments. The participants were 
asked to estimate each complaint on a five-point scale (1 = not at all; 2 = yes, a little pain now 
and then; 3 = yes, a little pain most of the time; 4 = yes, severe pain now and then; 5 = yes, 
severe pain most of the time). To make best use of the ordinal scale data, the self-reports 
considering the highest pain, and the second highest pain, in the body regions of interest (the 
neck/shoulders, the back and hips, and the extremities, respectively) were computed to obtain a 
maximum value that represented the highest value ranked from answers on the three pain 
questions. Only the responses from the individuals who had answered all three questions were 
included in the index (Table 6). The participants were subsequently ranked according to the two 
highest values in the scale, where the first number indicated the highest given value, and the 
second number represented the second highest value. A scale was arranged from 11 = the two 
lowest values (10 * 1 + 1) to 55 = the two highest values (10 * 5 + 5). The highest and the 
second highest values explained the pain level, since a ranking value of three scores should not 
explain more than the two scores or necessarily enhance the precision. The index was 
dichotomized, and the cut-off point was set at 32/33 (  33 = high pain level). 
The computing operation (SPSS data program) used to achieve the ranking is described in the 
following steps:  

1. The maximum value obtained from the answers of the three pain-related questions gives a new 
variable that is the maximum value, 5. 

2. The minimum value obtained from the answers of the three pain-related questions gives the 
new variable that is the minimum value, 1. 

3. The second highest value was obtained by first reducing the three pain-related variables to one 
sum per individual; this sum, minus the maximum variable, minus the minimum variable 
gives the second highest value of the three pain variables. 

4. The maximum variable was then multiplied by 10.  
Example: pain variable 1 (neck) = value 5, pain variable 2 (back) = value 4, pain variable 3 

(extremities) = value 4, which gives maximum value = 5 and minimum value = 4, and the second 

highest value is (5 + 4 + 4 = 13) 13 – 5 – 4 = 4, with a maximum value*10 + second highest 

value = 5 * 10 + 4, which gives the ranking value 54.  

The internal consistency was measured by use of Cronbach’s alpha reliability coefficient, which 
was 0.72 for the three pain items.  

One difficulty was how to dichotomize and to set the cut-off point: low/high pain level for this 
variable. These ordinal exposure data were used for classifying subjects at a dichotomous level, 
and a decision had to be made as to what would define membership in one of the two groups, for 
example, low/high pain level. Accordingly, several decisions had to be made, which is 
considered in detail in the methodological part of the discussion.  

The levels of pain are illustrated in Table 6. The ranks from the maximum value were analysed 
in the studies. The cut-off point for high pain (from the maximum value) was set at the same 
level of  33 for women and men. The median score in the ranking scale was 32. The 
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musculoskeletal pain index described in the study presented in paper IV defines levels of 
musculoskeletal pain calculated from the maximum value of the three pain items recoded from 
five scores into three scores arranged in the direction from high pain to low pain (reversed 
scale). Scoring was done as follows: 1 = severe pain most of the time to a little pain most of the 
time (high), 2 = little pain now and then (low), and 3 = essentially no pain at all. 

Fatigue 

Fatigue was measured by the degree of tiredness experienced at the end of a typical working day 
over the past three months. The frequency and intensity of fatigue was scored from 1 (not at all 
to 5 (yes, severe most of the time). The cut-off point for dichotomization was set according to 
the cut-off point for musculoskeletal pain:  2 = low and  3 = high (paper III). 

Self-rated health

Self-rated health was measured through three items, each with five response options (scores 
from bad to very good), recoded into three scores and arranged in the direction from low to 
high (1 = bad, 2 = good, 3 = very good). General health was measured by the question “How 
do you rate your general health?” Mental health was described by the item “My mental health 
is …” and life satisfaction was defined by the query “How is your life nowadays?” (paper IV). 

Sick leave

Previous sickness absence was estimated by the question: “How many days have you been off 
sick during the last two years?” The number of sick-leave days was classified in five groups: 0, 
1–7, 8–14, 15–89, and  90 days, respectively (paper I). 

Work-home interface 

Work-home interface was measured by use of items concerning negative work-to-family 
spillover and negative family-to-work spillover. These two dichotomized variables were 
constructed from the two items that dealt with how often working life leads to conflicts or 
harms family or private life, or the opposite. There were five response options: never, very 
seldom, sometimes, often, and always. However, never and very seldom were recoded as one 
alternative, and the same was done with often and always, which resulted in a total of three 
categories. The items about negative work-family spillover and family-work spillover 
respectively were summed forming an index and were also dichotomized so that two answers 
of always/often or one indicating always/often and one sometimes were needed to signify an 
effect of negative spillover. The Cronbach alpha coefficient was > 0.78 for work-family 
spillover and 0.77 for family-work spillover (paper III). 

Paid work and unpaid work 

Hours in paid work were calculated by adding the number of hours a person was on the job, 
including reported overtime per week. Number of hours in unpaid work was based on answers to 
the question: “How many hours do you spend on household chores (cleaning, preparing the main 
meal, grocery shopping, doing laundry, repairing the house and car, caring for children and 
relatives) on (a) a normal workday and (b) a non-workday. The items formed the index “total 
unpaid work” and were arranged from almost no time at all to more than 30 hours per week. 
Total work hours (TWH) defined an index in which paid and unpaid working hours were 
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combined. This index was divided into three groups:  50 hours, 51–60 hours, and 61–96 hours. 
TWH was also dichotomized at above/below 60 hours (paper III). 

Perceived physical strain 

Physical strain was assessed using the responses to the questions on perceived physical strain in 
paid and unpaid (household) work. Strain in unpaid work was measured on a normal working 
day and a non-workday. The answers were ranked on a Borg scale ranging from 1 to 15 (a rating 
of 1 implied no strain at all, equivalent to lying in bed; a ranking of 15 was defined as extremely 
strenuous, equivalent to running as fast as you can). “Perceived physical strain” was 
dichotomized:  9 = little or no strain, 10 = high physical strain (paper III). 

Physical work load 

Physical workload was estimated through four questions covering the following: (1) physical 
movements exceeding normal walk; (2) working with the trunk of the body in a forward-bent 
position and twisted many times an hour; (3) lifting at least 20 kg many times a day; (4) 
sometimes working with an awkward, twisted posture. The frequency, duration, and intensity of 
each item of physical work during a normal workday were graded on a six-point scale: 1 = the 
whole or almost the whole time; 2 = almost three-quarters of the time; 3 = half the time; 4 = 
almost a quarter of the time; 5 = a small part of the time; 6 = never. Each item was used as one 
variable and related to musculoskeletal pain. The variables were dichotomized so that low 
physical work load represented the values 4–6 on the scale and high physical work load 
represented the values 1–3, which signify exposure to the physical work load for at least half of 
the time during the normal working situation. The variables also formed an index and were 
ranked from a minimum value (highest value because of the scale) and dichotomized (paper I). 
In the analyses described in paper II, the responses to the questions of physical loads were 
calculated to obtain a mean score forming an index, which was dichotomized, and the cut-off 
point was set at about the median value. Cronbach’s alpha was 0.87.  

Psychosocial work factors 

Psychosocial work factors were assessed by use of items from a shortened version of the JDC-
S model developed in Sweden, also known as the job-strain model (Karasek, 1979; Karasek et 
al., 1990). Social support has been added to the model (Johnson et al.,1988, 1989) and two 
questions on co-worker support were asked.  

Demands were measured by five items that concerned requirement to work fast, obligation to 
work hard, having enough time to do the job, and facing conflicting demands at work.
Cronbach’s alpha was 0.75. Control was measured by a combination of six items concerning the 
freedom to decide what to do and how to do the job, and whether work required a high level of 
skill discretion and decision-making authority. Cronbach’s alpha for that variable was 0.62. 
Social support was measured by two questions on co-worker support used to estimate how well 
colleagues got along with each other and the level of support between co-workers. Cronbach’s 
alpha was 0.73.  

Four-point response scales were used to assess demands and control: 1 = yes often, 2 = yes 
sometimes, 3 = no seldom, and 4 = no, almost never. For the index labelled co-worker support, 
the scale ranged from 1 = completely disagree to 4 = completely agree. The responses to all 
questions were arranged in the same direction. In this regard, a low value represented a negative 
situation and a high value a positive situation. For each of the three indices, the scores of the 
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responses to the questions were added together to give a sum (paper I) or were calculated to 
yield a mean value (paper II) and then dichotomized. For details, see the respective papers.  

Leadership styles 

The questionnaire included queries about the appraised leadership styles based on items from the 
change, production/structure, and employee/relations (CPE) instrument (Ekwall et al., 1991, 
1994). The Swedish translation of the items was approved by Arvonen (Arvonen International 
AB, 2000). The background of the various classifications of leadership style emanated from 
research on many perspectives and objectives (Yukl, 2002). The leadership style dimension 
employee/relations is more of a human-relations type of behaviour, and the production/structure

dimension refers to a leader who defines problems for the group and provides structure for 
solutions. The dimension change was added by Ekwall et al., (1991, 1994), and a leader with 
change-orientation is described as a person who promotes change and growth by focusing on 
creativity, risk-taking, and vision.  

The response options were graded on a six-point scale: 1 = do not agree at all, 2 = disagree, 3 = 
roughly agree, 4 = agree fairly well, 5 = agree to a large extent, 6 = agree completely. A low 
value represented a negative situation and a high value a positive situation. The cut-off point for 
dichotomizing the responses given by the subordinates to appraise leadership styles was set at 
about the median value and was defined as follows:  3.5 = low appraisals of change-oriented 
leadership,  4 = low appraisals of production/structure, and  4.5 = low appraisals of the
employee/relations dimension. The responses to the questions were calculated as a mean score 
value for each index of the leadership styles, provided that all questions included in the index 
were analysed, which gave a continuous scale. The two most potential leadership items in each 
style were also used in the analyses, since they had the lowest correlation (rho < 0.55) with other 
leadership styles. The cut-off points were set at  3 and  4, representing low and high appraised 
leadership, respectively. In order to verify the properties and validity of the CPE questionnaire 
among the public employees, it was necessary to formally assess the instrument, and that task 
was achieved by factor analysis in the form of principal component analysis (PCA) and varimax 
rotation (Gentile et al., 2003) (paper II). 

Items on demographic variables such as level of education, family situation, economic situation, 
and lifestyle, and also psychosomatic symptoms were included in the assessments, and the data 
used are summarized in Table 4.  

Paper I 

This study (paper I) was conducted to analyse the questionnaire responses about 
musculoskeletal pain, sick leave, physical and psychosocial work environment, lifestyle, and 
psychosomatic symptoms. High levels of musculoskeletal pain constituted the outcome 
measure.  

Physical workload was estimated through the four items measuring frequency and intensity of 
physical work during a normal workday. The variables were dichotomized so that low physical 
workload represented values  4 on the scale and high physical workload values  3, which 
signifies exposure to the physical workload for at least half of the work time during the normal 
working situation. The variables also formed an index and were ranked from a minimum value 
(1 = highest work load) that was dichotomized in a similar manner for each variable.  
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Psychosocial work factors were assessed by items from the Job Demand-Control (JDC) model, 
and two questions concerned co-worker support. The variables were calculated and summed to 
produce an index; work demands and control were dichotomized at the 25th percentile, 
whereas co-worker support was dichotomized at the median.  
The occurrence of psychosomatic symptoms was assessed using the variables headache, 
stomach ache, anxiety, sleeping problems, and fatigue. The complaints were measured on a 
five-point scale, graded in the same way as the musculoskeletal measure: 1 = the lowest level 
(good) to 5 = the highest level (bad). The variable was dichotomized at “having symptoms 
most of the time” (  3 = high level). 

The dimensions of lifestyle were measured using the variables social activities, physical 
exercise, economic situation, and smoking. The responses associated with these measures had 
different scales that rated frequency and quality. The variables were dichotomized as for risks: 
social activities at the level “seldom, once a month, or less” = low degree; physical exercise at 
the level “do not exercise at all or only sometimes” = low degree; economic situation at the 
level “bad or neither bad nor good” = poor; and smoking at an answer of yes. 

Work time was categorized as follows: full-time = 40 h/week, part-time = < 40 h/week, and 
nights/overtime. 

Paper II 

This study (paper II) focused primarily on appraised leadership styles and the associations with 
musculoskeletal pain among the subordinate employees. Psychosocial factors were investigated, 
because they illustrate the work culture and conditions, and it is well known that they are linked 
to the experience of pain among employees (Bongers et al., 2002; Hoogendoorn et al., 2001; 
Ariens et al., 2001). The CPE instrument was used to obtain information about the leadership 
styles, and psychosocial factors were measured by applying the JDC-S model. Mean score 
values for the questionnaire responses were calculated for each of the JDC-S indexes (provided 
that all questions included in the index were analysed), which gave a continuous scale. The cut-
off points for dichotomizing the psychosocial work factors were set at about the median value: 
2 = high demands,  2.5 = low control,  3 = low co-worker support.  

As potentially confounding variables, physical work loads was considered, identical items (as 
indicated in paper I), the frequency, intensity graded on a six-point scale, and age. Means score 
values for the responses to the questions about physical loads were used as an index, which was 
dichotomized. The cut-off point was set at about the median value of  4.25 = high physical 
loads.  

Paper III 

In this investigation (paper III), data from the study conducted in 2002–2003 were used to 
analyse men and women with regard to the following: total workloads in terms of number of 
paid and unpaid hours of work, the degree of perceived physical strain, work-home interfaces, 
and musculoskeletal pain and fatigue. The abbreviated questionnaire from 2002–2003 was used 
because it contained items on demographics, number of hours in paid and unpaid work, 
perceived physical strain in paid and unpaid work, negative work-family spillover, negative 
family-work spillover. These items were chosen as explanatory variables; high levels of 
musculoskeletal pain and fatigue were preferred as outcome variables. Potential confounding 
variables were age (three groups: 18–39, 40–49, and 50–65 years), marital status (co-habiting 
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with another adult), children living at home, educational level (  post secondary school = high, 
upper secondary school = low), and economic status (self-assessed).  

Paper IV 

The aim of this study (paper IV) was to identify potential health-promoting work factors 
associated with self-rated general and mental health, life satisfaction, and levels of 
musculoskeletal pain. The investigation was designed to give indications about single factors 
that are important for healthy work, which could further develop into more specific measures 
and their sharper relationships with health in different public sector services. It was considered 
essential to highlight differences between work factors associated with self-rated health and to 
classify workplaces as “good or bad” according to the rated conditions, and also to identify 
gender-related differences in working conditions.  

The key questions in health promotion consider what keeps people healthy and what aspects of 
work and living environments support good health. This study used positively oriented work 
dimensions inspired by the Ottawa charter (WHO, 1986), and because potentially health-
promoting work conditions were of interest, items constructed for traditional risk assessments 
were not applied in the reverse direction The work factors were divided into eight dimensions: 
work time, decision latitude-influence, learning-development, participation-cooperation, team 
spirit, relationship with the nearest manager, feedback, and planning and organization of the 
work. The scores for the variables ranged from 1 to 5 (bad to very good). In addition, the 
frequency and intensity of physical exercise was chosen to represent lifestyle, and a four-point 
scale was used for the scoring (1 = do not exercise at all, 2 = exercise occasionally, 3 = 
medium-level exercise > once a week, 4 = hard exercise > once a week).  

Four health outcome measures covered different dimensions: levels of musculoskeletal pain, 
general health, mental health, and life satisfaction. The idea was that a range of health aspects 
must be represented, since health in itself is multidimensional. The musculoskeletal pain index 
in this investigation was not used in the same way as in the other studies, instead the responses 
were recoded into three scores (1–3) ranging from high to low or no pain. The other health 
measures were recoded in a similar manner, and the responses ranged from bad to very good.  

STATISTICAL ANALYSES 

The overall intention was to use non-parametric methods in the studies, since it was doubtful 
whether the scales applied fulfilled the criteria suitable for interval scales. The data were judged 
to be at least on the ordinal scale level. According to previously established parametric methods 
in the use of scales, the decision was to compromise and follow the methods that were 
applicable to some of the explanatory variables (paper II). Also, in the study reported in paper 
IV, the calculations of the mean scores were based on conventional techniques for intervals 
scales, and the normality distribution was checked. The cross-sectional study design allowed the 
relationship between exposures and symptoms to be examined for individual participants at the 
same point in time. 

The internal consistency reliability was estimated using Cronbach’s alpha coefficient and was 
calculated for each of the created indices. By convention, a cut-off of 0.60 is common in 
exploratory research; the alpha value should be at least 0.70 to be considered as good (Cronbach, 
1951).  
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A number of statistical analyses were performed using the SPSS package for Windows (SPSS 
Inc. 11.5–12.0). The statistical methods employed in the present investigations are summarized 
in Table 5. 

Table 5. Statistical analyses performed in the studies.  

Statistics  Paper I Paper II Paper III Paper IV
Analysis of variance  x  x 
Chi square test x  x  
Cronbach’s alpha x x x  
Kolmogorov-Smirnov test x   x 
Logistic regression, odds ratios (OR) 95% CI x x x  
Median  x x x x 
Mean 95% confidence intervals (CI)  x  x 
Prevalence 95% CI x  x x 
Principal component analysis (PCA)  x   
Rank for dichotomizing x x x x 
Ranking sectors    x 
Spearman’s rank correlation coefficient  x  x 
     

Paper I 

As in the other three investigations (papers II–IV), musculoskeletal pain was used as the main ill 
health outcome in this study (paper I). Consequently, the construction of that measure was a 
central aspect. The purpose was to use probability theory to make warranted inferences about the 
nature of the relationships between the variables in a population of interest based on the 
relationships between the variables that are observed in the sample (Fitzgerald et al., 2001). Chi-
square tests were used to assess relationships and differences between individuals differing with 
regard to work area, gender, and age. Odds ratios with 95% confidence intervals were calculated 
in order to estimate the strength of the associations between high levels of musculoskeletal pain 
and the studied variables. Univariate and multivariate logistic regression analyses were carried 
out, and those models made it possible to determine how well the set of variables under 
consideration could explain the outcome variable (high musculoskeletal pain). Univariate 
logistic regression was applied to calculate the association for each separate variable. In the 
multivariate logistic regression analyses, the variables that had made a statistically significant (p 
< 0.05) contribution in the univariate analyses were included. The multivariate logistic 
regression analyses were performed according to a manual stepwise strategy. Box and whisker 
plots were also used to illustrate the levels of musculoskeletal pain according to gender, and the 
pain levels in relation to sick-leave days during the last two years. The pain levels describe the 
range of the ranking scale. 

Paper II 

The mean and its confidence interval (CI), the median (MD), missing information, and range 
were used for the descriptive statistics. To be able to compare the mean scores by occupational 
group and by gender, the 95% CIs were calculated as mean + 2 * SE mean. A significant 
difference for the mean scores was indicated by no overlap of the CIs. The structure validity of 
the leadership styles was tested by analysing the item distribution and identifying clusters of 
related variables. The term validity refers to the usefulness of a measurement instrument, 
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generally expressed in terms of how well it measures the concepts it is intended to measure 
(Nunally et al., 1978). Here, factor analysis was done by PCA and varimax rotation (Gentile et 
al., 2003) to verify the properties and validity of the participants’ responses to the CPE items.  

Correlations were completed using Spearman’s rank correlation test to measure the interrelation 
between the leadership style items used for factor analysis of the CPE model, and also the 
relationship between the leadership styles and the psychosocial factors (JDC-S), physical loads, 
and pain levels. Spearman’s rank correlation coefficient was chosen as a measure of linear 
relationship between two sets of the ranked data, at least on the ordinal scale level, and it 
summarizes the strength of the relationship between two variables, but indicates nothing about 
causality. 

Univariate logistic regression analyses were initially performed to examine the relationship 
between the level of musculoskeletal pain and appraised leadership styles and psychosocial work 
factors (JDC-S model). In addition, associations of the separate leadership items and the 
musculoskeletal pain level were analysed per occupational category. Statistically significant 
values for appraised leadership styles and psychosocial work factors were subsequently entered 
into a multiple logistic regression model. The model was constructed according to a manual 
stepwise strategy. The significant (p < 0.05) variables were the criteria for inclusion in the 
model. The analyses were adjusted for age and physical workloads. Odds ratios (ORs) with 95% 
confidence intervals (CIs) were the measures of associations.  

Paper III 

In the descriptive part of this study (paper III), the relationship of work, physical strain, and the 
work-home interface to pain and fatigue was assessed by use of odds ratios with 95% confidence 
intervals. The significant or nearly significant (0.05 < p < 0.10) variables (paid work, unpaid 
work, negative work-family spillover, family-work spillover) and the potentially confounding 
variables (age, low education, poor economy, marital status, and children at home) were entered 
in the logistic regression models. The factors that were found not to contribute to the prediction 
(i.e., that were not statistically significant) were removed. The remaining factors were added to 
the model, but the process was allowed to continue only if the percentage of correctly predicted 
values increased about 65–70%. Possible interactions were checked by calculating odds ratios 
for the most influential variables. The results show that physical strain in paid work and unpaid 
work, and negative work to family spillover can be kept as separate variables in the logistic 
regression.  

The interaction was tested by use of the model of additive interaction contrast ratio ICOR = OR 
(HH) – OR (LH) – OR (HL) +1 (Campell et al., 2005). The following is an example from Table 
3 in paper III. 

Low perceived physical strain in paid and low unpaid work with OR = 1.  
OR low paid and high unpaid (LH) = 1.4 
OR high paid and low unpaid (HL) = 2.5 
OR high paid and high unpaid (HH) = 3.4 (CI 2.0–5.8) 
OR (HH) – OR (HL) – OR (LH) – OR (HL) = 3.4 – 1.4 – 2.5 + 1 = 0.5   

The value 0.5 might suggest a weak additive interaction of high paid/high unpaid workload, but, 
considering the CI for the OR (HH), it is far from significant. 
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Paper IV 

The normality distribution of scores was checked by applying the Kolmogorov-Smirnov test. 
Mean scores and their 95% CIs were calculated for all variables in total, per gender, and per 
occupational group. The CIs were used to compare the mean scores, and the total mean score 
was kept as a reference. A significant difference for the mean scores was indicated by CIs that 
did not overlap. To relate the difference between men and women to the total, the calculation 
(men–women)/total was performed. Inasmuch as the item-specific scores varied due to 
alternating ranges in response options even after merging to reasonable sets, the percentage of 
the differences related to the total mean was used. It was considered statistically significant 
when at least 1% was left after reduction to the closest CI. If the difference left was positive, 
then the men scored higher (better) and women worse; negative values meant higher scores for 
the women. A similar procedure was applied to analyse the occupational categories, for which 
mean values compared to total means were used to rank the scores per item: rank I, highest/best 
score; rank II, medium score; rank III, lowest/worst score. The significance of the rank was 
determined using the CI. An occupational category that had the mean within the CI of total mean 
received rank II. If the mean was outside the total CI, it received either rank I or rank III 
(observed significant difference from total mean given in bold type in the tables). The range for 
the category means was calculated as the highest minus the lowest value, and, to maintain the 
comparability, it was divided by the total mean: means (highest – lowest/total). 

The associations between the four health variables and the work factors were calculated using 
Spearman’s rank correlation test. A significant correlation between any two variables implied 
certain variability in both of them. For a heterogeneous occupational group, such as 
administration, it can be easier to achieve significant correlations. Significant correlations of at 
least 0.10 were presented at alpha level 0.05. 

Missing data 

Data on age were missing at a proportion of 8% for both women and men during the first data 
collection (2000–2001) and 12% for women and 10% for men in the second questionnaire 
(2002–2003). Also in the first questionnaire 36 persons had not indicated their gender.
Furthermore, data were missing for several items on social activities, leadership styles, and 
decision latitude. Considering social activities (paper I), a total of 40% of the responders had not 
fill in those items and, the greatest proportion of non-responders was found in catering/cleaning 
services (54%) and the lowest in schools (28%). With regard to leadership styles (paper II), the 
total amount of missing data was in the range 12–26% for all employment categories, with the 
highest level in catering/cleaning services (26–65%) and the lowest in administrative services 
(12–17%). There were also several non-responders on decision latitude (paper IV), mainly 
within home care services (18–26%). 
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RESULTS 

The main objectives and findings of the four studies are presented in Table 11. 

Paper I 

Table 6 shows the distribution of pain, which was computed to illustrate gender-related 
differences in levels of pain. The cut-off point for a high level of pain was set at  33 for both 
sexes, which resulted in high pain level for 41% of the women and for 27% of the men. By 
comparison, a cut-off at  41 would have resulted in high pain at 25% and 19%, respectively. 
Also, a high-pain cut-off at  32 indicated that 55% of the women and 36% of the men 
suffered from extensive pain. Thus, according to all three cut-offs, the men had clearly lower 
levels of pain than the women. The median score in the ranking scale was 32 (Table 6).  

Thirty-two per cent of the employees were on prolonged (>14 days) sick leave at some time 
during the past two years, although this applied to a larger proportion of women (34%) than 
men (20%), a statistically significant difference (p < 0.001). High levels of musculoskeletal 
pain were associated with a large number of sick-leave days. In the occupational groups
reporting the largest proportion of sick spells lasting > 14 days, the highest rate for women 
(37%) was found for those working in home care services and the highest rate for men (38%) 
in catering/cleaning services. Furthermore, the association between  90 days of sick leave and 
high musculoskeletal pain was considerably stronger for women (OR 4.4, CI 3.3–6.0) than for 
men (OR 2.4, CI 0.7–7.3). 

High physical loads were frequently reported, particularly by women, and they were also 
strongly associated with musculoskeletal pain in both sexes (OR for women 2.2, CI 1.8–2.7; 
OR for men 2.5, CI 1.3–4.5, considering those who spent at least half of their work time in an 
awkward twisted position). In addition, both women and men working in schools and in home 
care services reported high mental demands that were associated with high levels of pain. 
Among the women, the frequency of extensive pain rose from a level that was already high 
(i.e., from 36% to 48%) when there were substantial mental work demands, and men showed a 
corresponding increase that was even greater (i.e., from 19% to 40%).  

The multivariate analyses indicated that the reporting of psychosomatic symptoms was 
strongly associated with high levels of musculoskeletal pain levels in both sexes. Stomach 
ache was the most prominent factor among the men (OR 10.6, CI 3.0–37.5) and headache 
dominated in the women (OR 2.6 (CI 2.0–3.4), also sleeping problems (OR 1.9, CI 1.4–2.4) 
and tiredness (OR1.8, CI 1.4–2.3) also remained significant among the women. 

Neck/shoulder pain was reported most often in all types of working area. A high level of 
musculoskeletal pain was perceived particularly by the women employed in home care services 
for the elderly and in catering/cleaning services. The distribution of high pain levels in the 
different work areas are shown in Table 7. 
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Table 6. The ranks of the pain levels (data from 2000–2001). 

Pain  Women Men Pain Women Men  
ranks     n         %    n         % ranks n          % n         %
11   185       8   64      20 3   193      9   64     20
21   234     10   46      15    
22   476     22   77      24 2   728    34 126     40
31     51       2     5        1    
321   302     14   28        9    
33   323     15   23        7 1 1,241   57 122     39
41     19       1     8        3    
42     91       4   12        4    
43   116       6   11        4    
44   116       6     7        3    
51       7         2    
52     20       1     4        1    
53     47       2     2    
54     36       2     5        2    
55     77       4     7        3    
      
Total  2,100     97 301      96  2,162 312 
Data missing      72       3   14        4       10   0.5     3      1
1Cut-off point. 

Table 7. Distribution of high levels of musculoskeletal pain  
(  33) in the different work areas. 

Work area 
   n  

High pain 
    n         %

Home care services 1,070    456     42
School   728    231     32
Administrative services     71      24     34
Medical care   334    126     37
Catering/cleaning services   233    110     47
   
Total 2,436    947 

Paper II 

Principal component analysis (PCA) separated the responses to the leadership style items into 
four well-delineated components. The PCA results concerning the appraised leadership styles 
deviated only slightly from the corresponding results obtained with the CPE model. Following 
leadership styles were considered: change, employee/relations, production/structure, and gives 

information regularly.

Appraisals of managers indicating low qualities in the different leadership styles were found to 
be associated with high levels of musculoskeletal pain, primarily among female public 
employees. There were only small differences between the work areas with regard to appraised 
leadership styles, although about half of all subordinate employees considered their immediate 
manager as having poor quality in all the leadership styles. There was some variation in the 
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associations between poor appraisals of the leadership styles and high musculoskeletal pain in 
the different work areas (Table 8). 

In the univariate analyses of the women, significant associations were found between high levels 
of pain and low appraisals of all leadership dimensions and all psychosocial factors. For the 
men, a similar relationship with the psychosocial work factors was observed, but only low 
appraisals of the change-oriented dimension were related to high musculoskeletal pain. 
Extensive work demands were connected with high musculoskeletal pain in employees in all 
work areas. Furthermore, a low degree of co-worker support in schools and in the 
catering/cleaning services was related to high levels of pain.  

High levels of pain were reported by the subordinates in home care services and in medical care, 
who gave their immediate managers low appraisal scores for visionary skills (change); by the 
subordinates in catering/cleaning services and in medical care, who gave a low rating for 
managers with regard to creating structure (production/structure) in the work tasks; and by the 
subordinates in home and medical care services, who gave low appraisal scores for the 
employee/relations dimension. Furthermore, after adjustments for physical workloads and age, 
the multivariate analyses still showed that low appraisals of the change-oriented leadership style 
by both women and men were significantly associated with high levels of pain (Table 9). This 
indicates that a manger with visions and creativity has a positive influence on the work 
environment, which was indeed seen in the workplaces in medical and home care services. 
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Table 8. Univariate associations between high musculoskeletal pain and low appraised 
leadership styles and psychosocial factors shown by occupational group. 

                                  High levels of musculoskeletal pain  

Leadership style Work area  n OR 95% CI 
Change Home care  889 1.4 1.1–1.8 

 School 636 1.1 0.8–1.6 
 Medical care 186 2.3 1.2–4.2 

 Catering/cleaning   87 1.9 0.8–4.5 
    

Production/Structure Home care  924 1.3 1.0–1.7 
 School 660 1,1 0.8–1.5 
 Medical care 209 1.8 1.0–3.2 
 Catering/cleaning 112 2.4 1.1–5.2 

     
Employee/Relations Home care  947 1.5 1.2–1.9 

 School 669 1.0 0.7–1.4 
 Medical care 224 1.6 0.9–2.8 
 Catering/catering 130 1.9 0.9–3.9 
     
Gives info regularly Home care  958 1.2 0.9–1.5 
 School 676 1.0 0.7–1.4 
 Medical care 246 1.2 0.7–2.1 
 Catering/cleaning 168 1.5 0.8–2.8 
     
Psychosocial factors     
High work demands Home care  1059 1.9 1.4–2.4 

School 703 2.2 1.6–3.1 

Medical care 326 1.7 1.1–2.6 

Catering/cleaning 226 1.5 0.9–2.6 
    

Low job control Home care  1059 1.1 0.9–1.4 
School   703 1.1 0.6–2.0 
Medical care   326 1.2 0.8–2.0 
Catering/cleaning   226 1.9 1.1–3.2 

    
Low co-worker support Home care  1049 1.2 1.0–1.6 

School   697 1.5 1.1–2.1 

Medical care   325 1.2 0.8–1.9 
Catering/cleaning   218 2.1 1.2–3.7 

Note: Statistically significant values in bold type. 
Abbreviations: OR, odds ratio; CI, confidence interval. 
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Table 9. Multiple logistic regression analyses showing associations  
between high musculoskeletal pain and appraised leadership styles  
and psychosocial factors. 

                        High musculoskeletal pain 

 Women   
n = 1,538 

Men   
n = 227 

 OR   95% CI OR   95% CI 
Change-oriented 1.3   (1.1–1.6) 2.1   (1.1–4.0) 

   
High work demands 1.5   (1.2–1.9) 3.3   (1.7–6.5) 

Low job control 1.3   (1.1–1.6) 0.7   (0.3–1.7)

High physical loads 1.9   (1.5–2.4) 3.2   (1.6–6.4) 

Age 1.0   (1.0–1.0) 1.1   (0.9–1.0) 

Note: Statistically significant values shown in bold type. 

Paper III 

The cut-off for high pain was set at  33 for both women and men in the second study period 
2002–2003 (equal with the first study period 2000-2001), which overall resulted in more 
respondents with substantial pain than was arrived at the participants in the first data collection 
period: women 51% vs. 41% and men 30% vs. 27%.  

A significantly larger proportion of women (51%, n = 506) than men (30%, n = 50) reported 
high levels of musculoskeletal pain, (p < 0.001), whereas no such gender difference was noted 
for fatigue (women 51% [n = 508] and men 47% [n = 78]; p = 0.327). Of those with fatigue, 
extensive pain in the neck/shoulders were also reported by 61% of the women (OR 2.3, 95% CI. 
1.8–3.0) but only 31% of the men (OR 1.8, 95% CI 0.9–3.6). 

Gender differences were found in relation to the number of hours spent per week doing paid and 
unpaid work. A larger proportion of women (37%) than men (25%) worked a total of 60 hours 
or more per week, even though the majority of the women were employed on part-time basis. 
Twice as many women as men did more than 20 hours of unpaid work each week. However, 
total work exceeding 60 hours did not strengthen the association with high levels of 
musculoskeletal pain among the women. Also for women, those with full-time employment 
reported less pain than those with part-time jobs. Furthermore, 29% of the women and 12% of 
the men reported high physical strain in paid work, whereas the gender difference was smaller in 
relation to unpaid work: 18% for women and 13% for men (Figure 2). The proportion perceiving 
high physical strain in paid work and low physical strain in unpaid work was 21% for women 
and 10% for men. By comparison, such strain in relation to total work (paid and unpaid work 
combined) was experienced by 8% (n = 74) of the women but by only 2% of the men (Figure 2). 

The responses regarding perceived physical strain were ranked on a scale ranging from 1 to 15, 
where a rating of 1 implied no strain at all, and 15 was defined as extremely strenuous. 
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Figure 2. In the two upper panels, strain was ranked as follows:  6 = no/low physical strain 
(very low), 7–9 = a little physical strain (low)  10 = high physical strain (high). The bottom 
panel shows total physical strain perceived as low in both paid and unpaid work (low/low), as 
low in paid and high in unpaid work (low/high), as high in paid and low in unpaid work 
(high/low), and as high in both paid and unpaid work (high/high). 

In paid work, a high level of physical strain was strongly associated with musculoskeletal pain in 
both women and men. Considering the combination variable of physical strain in total work, 
extensive musculoskeletal pain, in women was associated with high strain in paid work/low 
strain in unpaid work and with high strain in both paid and unpaid work (OR 3.4, 95% CI 2.0–
5.8); this was not the case in the men.  

On questionnaire items about negative work-family spillover, a smaller proportion of women 
than men reported a conflict between work demands and family duties. Fewer women had full-
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time jobs, but analysis restricted solely to all respondents with more than 38 hours a week of 
paid work indicated that the gender-related difference in reported low scores with respect to 
negative work-family spillover remained, as indicated by values of 71% and 64% for women 
and men, respectively.  

A strong association with fatigue was noted for respondents who experienced negative work-to-
family spillover. There was also a marked relationship between fatigue and a perception of 
substantial physical strain in unpaid work (OR 2.9, 95% CI 2.1–4.2), although the direction of 
causality is uncertain in this case. When results for the negative work-family spillover variable 
and high physical strain in paid and unpaid work were added together, the associations with 
fatigue were strengthened for the women (OR 4.5, 95% CI 1.8–12.0).

Most of the women were employed in home care services (38%), in schools 32%, and at the 
provincial hospital (30%). The majority of the men worked in schools (68%), followed by home 
care services (19%), and the provincial hospital (13%). A majority of the men (69%) had a high 
level of education (i.e., post secondary school and a university degree), and the same applied to 
45% of the women.  

Seventy-seven per cent of the respondents were married or cohabiting. The number of children 
living at home was roughly the same for cohabiting women and men (57% and 53%, 
respectively). There was a slight overrepresentation of women among the single parents who 
had children at home (36% of the women and 29% of the men).  

In the multivariate analyses of the women, a high level of physical strain in unpaid work was 
associated with fatigue, and there was a significant relationship between negative work-family 
spillover and fatigue. For all respondents, a high level of musculoskeletal pain was most 
extensively associated with substantial physical strain in paid work (Table 10).

Table 10. Multivariate analyses of responses given by women and men regarding the 
associations of musculoskeletal pain and fatigue with perceived physical strain in paid and 
unpaid work, negative work-family spillover, and confounding variables.  

                                                   High level of musculoskeletal pain                       Fatigue 

                                                      Women (n = 989)   Men (n = 166)      Women (n = 992)   Men (n = 164)
                                                       OR     95% CI    OR    95% CI       OR    95% CI      OR    95% CI 

Physical strain paid work (high) 2.1    (1.5–3.0) 2.0    (0.6–6.3) 1.7    (1.7–3.6) 2.4    (0.7–7.3) 
Physical strain unpaid work (high) 1.4    (0.9–2.0)  2.3    (1.5–3.4) 

Negative work-family spillover 2.4    (1.7–3.6) 1.9    (0.8–4.3) 
Paid work  38 hours   1.4    (1.0–1.9)  
Age 1.5    (1.2–1.8) 1.4    (0.8–2.4) 0.9    (0.8–1.0) 1.1    (0.8–1.6) 
Marital status (single)    0.4    (0.2–1.0) 
Educational level (low) 1.4    (1.2–1.8) 1.3    (0.7–2.4)
Economic status (poor) 1.3    (1.0–1.6) 1.7    (0.9–3.2) 1.4    (1.2-1.8) 1.5    (0.8–2.7) 
Children at home  2.1    (0.9–4.3)
     

Note: Abbreviations: OR, odds ratio; CI, confidence interval. Values in bold type indicate a 
statistically significant OR. 
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Paper IV 

The levels of musculoskeletal pain in this study were divided into three categories. The total 
mean for levels of pain was 1.55 (95% CI 1.53–1.58). The mean for women was 1.52 (95% CI 
1.49–1.58) and for men 1.81 (95% CI 1.73–1.90). For women, the distribution of the three levels 
of pain was as follows: 9% score 3 (very low), 34% score 2 (low), and 57% score 1 (high). 
Lower levels of perceived pain were reported by the men, as indicated by a corresponding 
distribution of 20%, 40%, and 38% for the three scores (Table 6). 

Only small gender differences were noted for the three outcomes general health, mental health, 
and life satisfaction, which were reported to be very good/high by, respectively 18% of the 
women and 26% of the men, 22% of the women and 25% of the men, and 22% of the women 
and 21% of the men. 

Those who reported poor general health (80% of the women and 54% of the men) also had 
higher levels of musculoskeletal pain. Moreover, many potential health-promoting work factors 
were found to be associated with the health measures (self-rated general and mental health, life 
satisfaction, and musculoskeletal pain), although there were some gender-related differences and 
disparities between work areas. 

More work factors were strongly correlated with the health measures among the men than 
among the women. The men scored much higher than the women in decision latitude, and the 
correlations with the health measures were also stronger for the men. There was a small gender 
difference in rating of the dimension relation with the nearest supervisor, in that a larger number 
of the characteristics in that dimension were correlated with the health measures among the men. 
There was considerable variation between the work areas with respect to rating of involvement in

decision making processes and having possibilities to learn new skills and develop within the 

profession. These factors were rated highest by employees in administrative services, medical 
care, and schools, and lowest by those in home care services. Having enough time to complete 
work tasks was mainly correlated with the health measures in the work areas. 
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Summary of the focus and the main findings of the four studies 

Table 11. An overview of the four studies 

rPaper Focus  Main findings 
I Work factors such as physical and 

psychosocial demands and lifestyle, 
psychosomatic symptoms, and sick 
leave and their associations with 
musculoskeletal pain among women 
and men employed in public sector 
services. 

High levels of musculoskeletal pain were most frequent in 
those working in home care and catering/cleaning 
services. High pain was most commonly reported in the 
neck/shoulders. Physical workloads as well as 
psychosocial pressures were substantial and strongly 
associated with estimated high levels of musculoskeletal 
pain. There were also strong associations between 
psychosomatic symptoms and musculoskeletal pain in 
both women and men. Women’s higher pain levels were 
especially pronounced with regard to sick leave > 90 
days.  

II Appraisals of leadership styles and 
psychosocial factors and their 
associations with musculoskeletal 
pain reported by subordinate 
employees in four public services. 

Negative appraisals of managers and their leadership 
styles were associated with high levels of musculoskeletal 
pain in both female and male subordinates in different 
public sector services. In general, negative appraisals of 
the dimension of ability to change were most strongly 
associated with extensive musculoskeletal pain. 
Substantial mental work demands were foremost 
associated with high pain, particularly among the men. 

III Perceived physical strain in paid and 
unpaid work, interference between 
work and family obligations and the 
association with musculoskeletal pain 
and fatigue. 

The total number of working hours was greater for 
women than for men. Overall, more women reported high 
levels of physical strain in both paid and unpaid work. 
However, women with full-time employment reported 
less pain than those part-time jobs. There were strong 
associations between negative work-family spillover and 
fatigue, and the connection between perceived physical 
strain and total work was strengthened.  

IV Potential health-promoting work 
factors associated with different 
dimensions of self-rated health. 

High levels of decision latitude, learning development, 
and supervisors with fair and impartial demeanour were 
associated with the measures of self-rated health, 
although this did differ between employment category 
and gender. In general, working conditions were indicated 
as better by men than by women. The main differences 
between the work areas were the characteristics of 
decision latitude and learning-development, with the best 
conditions in the administrative services and schools and 
the worst in home care services.  
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DISCUSSION 

The general aim of the four studies presented in this thesis was to increase the understanding of 
working conditions and their associations with musculoskeletal pain and other measures of (ill) 
health in women and men employed in the female-dominated public sector services. Several 
important findings and conclusions have emerged that might contribute to increased competence 
in organizing work and establishing health promotion in public workplaces.  

The results of the first study showed that musculoskeletal pain constitutes a major health 
problem in the public services and often results in sickness absence. The levels of perceived pain 
were found to be high, predominantly in the female employees. Inasmuch as an individual’s 
work situation is formed by job-specific factors and organizational conditions, the second 
investigation was focused on the leadership styles of supervisors in relation to musculoskeletal 
pain in subordinates. That study also considered the association between the behaviour of people 
in managing positions and the influence of those individuals on working conditions and thus also 
indirectly on employee health. The fact that women still bear the main responsibility for 
household chores and child care led to the third investigation, and, according to the results, high 
levels of physical strain contributing to the total workload and elevated levels of musculoskeletal 
pain and fatigue were reported more frequently by women than by men. However, there was no 
indication that an increase in the total number of working hours was a risk factor for ill health in 
the present respondents.  

The findings of the first three studies gave rise to research questions concerning potential health-
promoting work factors, which were addressed in the fourth investigation. The main 
observations in that study were that being able to influence decision-making processes and 
having good relations with immediate managers were largely associated with better self-rated 
health, although the results in this context varied considerably in relation to occupational 
category and gender. 

METHODOLOGICAL CONSIDERATIONS 

The four studies had several strengths: a large number of workplaces were included; the data 
represented heterogeneous occupational groups in the public sector; detailed questionnaire data 
were used that covered a wide spectrum of relevant areas; the response rate was very high. A 
range of questions with different perspectives were posed to the study population, and many 
associations were discovered between the measures of perceived ill health (i.e., musculoskeletal 
pain and fatigue) self-rated health and the different work factors. The results supported each 
other and broadened the knowledge in this area, and hence it was possible to draw some 
conclusions about how various factors are related to health.  

All analyses were stratified by gender, which helped to identify differences between women and 
men employed in the public sector services. The number of male participants was small due to 
the gender-segregated labour market in Sweden, a situation that is similar to other countries and 
is also apparent in the public sector, which has fewer male than female employees (Messing et 
al., 2003; Alexanderson et al., 2001; Leijon et al., 2005). Nevertheless, the data represented large 
occupational groups within the public sector and can be regarded as fairly representative of the 
women and men working in those occupations. Accordingly, the results can be accepted as valid 
for the Swedish public sector, and thus they also allow generalization. A main limitation of the 
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research was the cross-sectional design, with a temporal relationship between the variables, 
which limits the discussion of causality. 

Response rate 

The response rate was 92% in three of the studies (papers I, II, and IV), which can be considered 
very good, and 74% in the remaining investigation (paper III), which is sufficiently good to 
draw conclusions. The populations that were studied in 2000–2001 and 2002–2003 comprised 
equal proportions of women (87% and 86%, respectively). In the first study period 2000–2001 
the mean age of the women was equal to the median value of 44 years, whereas the standard 
deviation was 10.8; the corresponding values for the men were mean age 43 years, median age 
44 years, and standard deviation 11.1. The age levels and gender distribution were comparable 
in the second study period 2002–2003. An overall majority of the non-responders in 2002–2003 
(paper III) had also participated in 2000–2001 (papers I, II, and IV), consequently there is no 
reason to suppose that those persons differed substantially from the individuals who took part in 
the second data collection. A possible selection mechanism may have been that working 
conditions and health status had improved at the workplaces that were included in 2002–2003, 
which is reasonable to assume, since the workplaces were motivated to be involved at the time 
of the second questionnaire. However, that does not seem to have been the case, because the 
results show a higher level of extensive musculoskeletal pain in the employees during the second 
study period than during the first. The fact that there were no data on people who were on sick 
leave for more than one year may have resulted in bias. It is possible that the information those 
individuals could have provided about the working conditions would have balanced the data, 
although that is merely speculation on mine part.  

Another implication is that gender data might have been missing due to the fact that men in 
some workplaces did not want to be identified with the project, because there were so few men 
at some of the workplaces. Furthermore, the high rate of missing information on some of the 
leadership style items implies that it can be difficult to formulate clear opinions about the nearest 
supervisor or that some questionnaire items about leadership were less relevant to workers in 
one public service area than in another, and above all it appeared that those working in the 
catering/cleaning services found it most difficult to respond to these types of questions. 

Validity of questionnaire-based data 

All data analysed in the four studies were based on self-reported information. There is always 
some measurement error in epidemiological studies. Questionnaires are to their nature an 
indirect assessment of the conditions they are constructed to measure. It is important to consider 
factors such as how much the respondent can manage and is willing to report, and how the 
information is communicated. In many cases the language used can also cause considerable 
problems. Moreover, important aspects with regard to health are that there are cultural 
differences in the meaning of words and the accessibility to health care can vary, which can 
influence how an individual reports on health. The differences in the way that people respond to 
questionnaire items can also be due to external conditions and to variation in personal traits, 
gender, and the language usage. Considering the current area of interest, each respondent will 
interpret questions about perceived pain in a unique way according to her/his cognitive view, the 
answers will reflect the individuals’ physical and mental condition, and there will always be bias 
of subjectivity (Wikman, 1991; Kerlinger, 1986; Standards for Educational and psychological 
Testing, 1999). Self-reported health is also influenced by the total environment, which among 
other things includes employment and the social situation (e.g., standard of living and level of 
education) (Theorell et al., 2003). However such self-reporting is a valuable indicator of health, 
it can predict future health very well, and it provides useful insight into the determinants of 
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health (Bjorner et al., 1997; Theorell et al., 2003). Almost all of the participants in the present 
studies were born in Sweden. 

Doubts have been expressed about the accuracy of self-reported information, mainly due to 
presumed recall bias. The perspectives and expectations of human beings tend to change over 
time, and therefore memories of a particular situation can differ from one occasion to another. It 
is also possible that people who are affected by symptoms of pain will report more adverse 
working conditions because they are more aware of those issues compared to others who are not 
suffering from pain. The influence of memory and experiences must always be taken into 
account.  

The present questionnaire items describing the intensity and frequency of pain extended over a 
period of three months, and the measure of self-reported sick leave covered a period of two 
years. Consequently, there may have been recollection bias. Although the validity of data on 
self-reported symptoms has been questioned in many studies, it is generally accepted that such 
information is adequate for assessing musculoskeletal complaints in relation to working 
conditions (Bildt et al., 1999; Bjorner et al., 1996; Karlqvist et al., 2002).  

Aspects of the pain measure that need to be addressed concern to what extent an employee puts 
up with aches or pains and still stays at work, and what level of pain is deemed too high to 
endure while performing work tasks. This involves a problem of semantics in that the 
conception of pain refers to the way that phenomenon is experienced by individual human 
beings, whereas self-reported pain is overall the most important measure. The validity of pain 
measures was considered in several ways in the current studies.  

The objective was to measure the combination of intensity and frequency of aches and pains in 
three body regions in order to secure the content validity. The nociceptive stimuli that cause a 
pain reaction and gradually an experience of pain are unique for each person, and that should be 
expressed in words. Thus content validity is basically judgmental. The items of a test must be 
studied and weighed regarding their presumed representativeness. This means that each item 
must be assessed with respect to what is presumed to be its relevance to the property being 
measured (Kerlinger, 1986). That is well established throughout, and the formulations of the 
items must be accepted (Wikman, 1991).  

Validity based on relation to other variables is studied by comparing test or scale scores with 
external variables or criteria that are assumed to measure the attribute under consideration 
(Kerlinger, 1986), which is done to secure the criterion-related validity. In the present research, 
different cut-off points that were assumed to describe a high level of pain were compared with 
the estimates of self-rated general health. The test results suggested a split at a value of 32/33, 
which agreed with estimated poor general health. To secure the construct validity, the items 
measuring musculoskeletal pain were evaluated in relation to physical and psychosocial 
exposures, and the statistical tests supported the validity of the variables (Wikman, 1991). In the 
work on developing the questionnaire items, several different methods were used to test the 
validity and reliability of the proposed queries. The results showed that it was possible to 
formulate questions that were both precise and not too difficult to respond to (Wikman, 1991).  

In the mentioned validity studies of physical work environments (Wikman, 1991), it was 
concluded that there was relatively good concurrence between self-reports and more objective 
methods. However, other researchers (Wiktorin et al., 1993) have proposed that the validity of 
self-reported physical exposures and work postures is not as reliable, and those authors made 
comments about the difficulty to estimate the duration of exposures and work postures, and in 
particular found that the validity of information on body postures was too low. They proposed 
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that such questionnaires may be too poor to allow dichotomizing of subjects into unexposed and 
exposed, at least in a population in which high levels of exposures are prevalent. In another 
study (Torgén et al., 1999), it appeared that the validity of some self-administered questionnaire 
items on physical exposures was sufficient for assessment of physical workloads. In view of this 
validity discussion, the measure of high physical workloads used in the present investigations 
(papers I and II) was analyzed with the awareness of possible underestimation (at least for the 
women) rather than overestimation. Further support for this hypothesis is that equal cut-off 
points were used for women and men with regard to physical loads, which may be a little 
problematic due to the gender difference in body size and muscle strength. Nonetheless, the 
findings show that a relationship between high prevalence of physical loads and musculoskeletal 
pain also applies to men. Furthermore, it seems that the measure of physical loads worked well 
for men, and thus there is reason to believe that the physical loads were really high for women.  

It has been concluded that self-reported, retrospectively collected data on sick leave related to 
musculoskeletal disorders offer sufficient validity and reliability (Bildt et al., 1999; Bjorner et 
al., 1996; Fredriksson et al., 1998). In the study described in paper I, only self-reported data on 
sick leave were available for analysis. It should also be kept in mind that different health 
conditions can only be measured momentarily or retrospectively, since an infirmity can not be 
assessed until it has indeed occurred.  

Selected variables and cut-offs 

The variables that were selected were potential work factors associated with ill health, sick 
leave, and health promotion in the public services. Musculoskeletal disorders are due to a 
multitude of factors and are more common in women than men (Alexanderson et al., 2001; 
Fredriksson et.al, 2001; Bongers et al., 2002; NIOSH, 1997; Punnet et al., 2000; de Zwart et al., 
2001). Consequently, in those female-dominated workplaces, it was imperative to analyse work 
factors that might be associated with the occurrence of musculoskeletal pain in the employees. 
The estimates of pain levels differed between women and men, which is in accordance with 
nearly all epidemiological studies that have shown higher prevalence of most pain-related 
conditions in women than in men (Unruh, 1996; Berkley, 1997; Le Resche, 1999, 2000). Even 
though bearing this in mind, different cut-offs for the pain levels were not used in the analyses, 
although different cut-offs were checked and discussed. The cut-off points in the studied 
variables were selected on the basis of comparisons and discussion, as was done when choosing 
the cut-off point in the musculoskeletal pain variable. This means that when ordinal exposure 
data are used to classify subjects at a dichotomous level, a decision must be made as to what will 
define membership in each of the two groups (e.g., “not harmful” and “harmful” indicating a 
low and high level, respectively). The choice of the cut-off point should be where the risk for 
harm is assumed to be increased. Generally, in a population where the prevalence of an exposure 
is common, the cut-off points are set to maximize the sensitivity; and in a population where the 
prevalence of an exposure is uncommon, the points are set to maximize the specificity (Norell, 
1992). Accordingly, if the dramatic rise in the rate of sickness absence that has occurred in 
recent decades, mainly in the public sector, is actually an indication of high exposures to 
physical and psychosocial demands, then it is important to try to maximize the sensitivity of the 
cut-off point. Consequently different cut-off points were tested with the purpose of defining a 
fair division of the present study population into two groups. 

Generalizability 

The respondents in the present studies were all public employees. A total of 124 workplaces in 
seven out of eight municipalities in Jämtland County were included, ranging from the provincial 
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hospital and schools to home care services, which represented a large number of occupational 
groups. The workplaces were chosen so as to obtain a representative selection of the public 
sector services due to the sick leave rates in the municipalities of the county. Almost 40% of the 
working population of Jämtland County is employed in the public sector, and there is strong 
female domination (87% women) in the public welfare jobs. Considering the population of the 
entire country of Sweden, 33% were employed in the public sector in 2000 (Statistics Sweden; 
Labour force survey, AKU) and 80% of the employees were women (Socialdepartementet, 
2002). The very strong gender segregation in public workplaces in Jämtland County corresponds 
well with the picture in the country as a whole and probably also in other similar countries as 
well.  

As mentioned musculoskeletal disorders constitute an immense public health problem and are 
strongly related to sickness absences and disability pension in Scandinavia and most other 
Western nations (Alexanderson et al., 2004). In a survey conducted in Sweden (Statistics 
Sweden, 2002), musculoskeletal pain was reported by 63% of the population of the ages 16–84 
years. Furthermore, in Jämtland County, 50% of all people on sick leave in 2000 were diagnosed 
as having musculoskeletal diseases (Försäkringskassan Jämtlands län, 2002). The results of the 
cited investigations are not strictly comparable, although the study populations do correspond 
well with the finding that musculoskeletal disorders affect a large proportion of the Swedish 
population, mainly women (69%) (Statistics Sweden 2002). Overall, the workplaces in the 
Swedish municipalities show the greatest degree of poor health and the highest rise in long-term 
sickness absences during the last decade (Socialdepartementet, 2002). Also in Jämtland County, 
the public workplaces show a much higher degree of sickness absence than seems normal in 
relation to the actual number of employees (Försäkringskassan Jämtlands län, 2002). Therefore, 
in general it appears that the present findings can be accepted as fairly representative of the 
public sector in Sweden, and thus they allow generalization. 

CONSIDERATION OF THE RESULTS 

The common thread running through the studies leading to this thesis was musculoskeletal pain 
in public employees, because disorders in the musculoskeletal system give rise to most of the 
health-related reductions in work ability and often result in sickness absence, and hence they 
constitute a widespread public health problem. The first research question targeted the problem 
of several potential work factors, some lifestyle aspects, other complaints, and sick leave 
associated with musculoskeletal pain. Paper I gives an overview of the participating workplaces, 
classified into five work areas. The analyses were performed to accomplish comparisons with 
regard to gender and work area, and that approach made it possible to consider the diversity of 
the working conditions within the various public services. The findings also gave clear 
indications that male and female employees differed with regard to various complaints, 
particularly musculoskeletal pain, even though they all had public service jobs.  

In agreement with most other studies (Unruh, 1996; Kilbom, et al.,1998; Nachemson et al., 
2000; LeReche, 2000; de Zwart et al., 2000), the women reported higher levels of 
musculoskeletal pain than the men did. Accordingly, it was concluded that men with severe 
musculoskeletal pain constituted an extreme within the group of all the male employees, 
whereas the women with such pain fell within the “normal” range. This should indicate that a 
large proportion of women go to work despite having severe pain. If there are more men in the 
group with a high level of pain, the cut-off for high pain has to be lower, which should include a 
majority of the women with severe pain. Raising this cut-off point should have shown a smaller 
difference between women and men,—women still outnumbered the men among those with 
extensive pain. It was decided that the high pain cut-off point derived from the maximum value 
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of the scorings was most robust and representative of the study population when taking into 
consideration different assessments of gender-related variation in pain.  

The present findings agree with several experimental investigations of pain threshold and 
tolerance that have indicated gender-related deviations, and also with most epidemiological 
studies showing that the prevalence of nearly all pain conditions is higher in women than in men 
(Unruh, 1996; LeReche, 1999, 2000; Jones et al., 2002; Vallerand, 1995). The reasons that have 
been suggested for the gender differences in the distribution of pain have included “biological 
risk factors” such as genetics and physiology, psychosocial effects induced by differences in 
working conditions, and differences in “health-reporting habits” (Verbrugge, 1985; Punnett et 
al., 2000; Melin et al., 1997; Bildt et., al 1998), but these aspects are not yet sufficiently 
understood (Dao et al., 2000). 

Musculoskeletal co-morbidity was high, and most of the employees reported symptoms in more 
than one body region. Co-morbidity between the pain conditions and between other medical 
problems and also the risk of being on sick leave has been discussed by other investigators (von 
Korff, 1999; Hagen et al., 2000). In the study presented in paper I, high levels of 
musculoskeletal pain were associated with a large number of sick leave days. Information about 
the occurrence of depression was not available, but other psychosomatic symptoms like anxiety, 
fatigue, sleeping problems, and headache and stomach pain were analysed. A close association 
was found between psychosomatic complaints and musculoskeletal pain. In the men, fewer 
psychosomatic symptoms influenced the musculoskeletal pain (or vice versa), although stomach 
pain was predominantly associated with musculoskeletal pain. Headache and sleeping problems 
were primarily related to musculoskeletal pain in the women. These findings are comparable to 
results gained in a study which demonstrated that individuals on disability pension due to 
musculoskeletal disorders exhibited a larger number of psychosomatic symptoms than did 
people in a control group (Edén et al., 2000). Substantial co-morbidity has also been found 
between headache, depressive symptoms, and other psychological disorders, chiefly shoulder 
pain (Bingefors et al., 2004). In the current research (paper III), particularly the women, but also 
the men, who experienced fatigue reported a high degree of severe musculoskeletal pain. There 
is support of strong co-morbidity between symptoms such as headache, stomach pain, anxiety, 
sleeping problems, and musculoskeletal pain, (Bingefors et al., 2004), which probably 
strengthens the total experience of discomfort and pain, although it may be difficult to confirm 
the direction of the causal relationship. 

Notably, the gender-related difference in self-reporting of general health was very small, with 
one exception: the women indicated higher levels of musculoskeletal pain. About one fourth of 
the participants ranked the health dimensions as very good (paper IV). Self-rated health is often 
measured by the single item of general health. However, in this study (paper IV), four health 
measures were chosen, based on the idea that several health aspects must be represented because 
health is multidimensional. The important finding was that those who reported poor general 
health also indicated that they had higher levels of musculoskeletal pain.  

The psychosocial work factors in terms of job control, mental demands, and support from co-
workers and supervisors were important determinants of musculoskeletal pain (papers I and II), 
and similar findings have been obtained in many other studies (Bongers et al., 1993; Bongers et 
al., 2002; Hoogendoorn et al., 2000, 2001; Ariens et al., 2001, 2002; Johansson, 1995; Östergren 
et al., 2005). The psychosocial factors play an essential role by interacting with other exposures 
in the work environment and with personality characteristics. It was apparent that the 
psychosocial demands differed between the public sector services. The lowest levels of job 
control and support from co-workers were reported by those employed in the home care and 
catering/cleaning services, which also had the highest rates of severe musculoskeletal pain 
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(paper I). Extensive mental demands were the dominant factor associated with high pain levels 
in the men in two of the investigations (papers I and II), and, when the demands were increased, 
the number of men who reported severe pain in that connection was twice as high compared to 
the women, for whom there was only a slight rise from an already high pain level. This was 
hypothesized as indicating that women are better at managing mental demands. In one of the 
analyses (paper II), the psychosocial work factors were considered to express the work culture 
within the organization in close connection with the leadership styles. Employee control is often 
used as a term to illustrate aspects of influence, involvement, and participation in the workplace, 
and several types of assessments have indicated that social support at work has a buffering effect 
on high demands (Johnson, 1988, 1989). As described in paper II, musculoskeletal pain was 
negatively correlated with all the psychosocial factors, which revealed that the level of pain is 
lower when the physical and psychosocial working conditions are improved.  

Psychosocial work factors were also analysed from a health-promoting perspective (paper IV). 
Despite the fact that the questionnaire items were not constructed for traditional risk 
assessments, there was a similar pattern of central psychosocial work factors for reporting 
(good) health. The results showed that there are indicators of both the differences between the 
working conditions of women and men, and the disparities between the work areas. The 
conditions were much better for the men with regard to decision-making processes, learning-
development, and cooperation-participation. In three of the studies (papers I, II, and IV), it was 
noted that the women had less influence (control) over their work situation, and there was a 
significant association with high levels of musculoskeletal pain, which concurs with previous 
research (Karasek et al., 1990). Respondents in the female-dominated (93% women) home care 
services gave low (bad) ratings to almost all work characteristics, which strongly suggests 
gender-related inequality in authority and career possibilities, and hence illustrates the 
hierarchical gender segregation that prevails in working life (Östlin, 2002). In an investigation 
conducted by Miche et al., (2003), it was observed that successful measures for improving 
health at work involved enhancement of supervisor support and feedback, as well as increased 
participation in decision-making processes. The present results (paper IV) indicate that the social 
interface between managers and employees, as well as a high degree of decision latitude among 
both women and men, was a general necessity for the maintenance of good health.  

It has seldom been mentioned that the health of subordinates is a relevant factor in research on 
leadership (Nyberg et al., 2005). Here (paper II), the interesting issue was to explore the 
potential relationship between appraised leadership styles and the occurrence of musculoskeletal 
pain among subordinate public service employees. There were only small occupational 
differences in the judgments of the leadership styles, although about half of the subordinates 
considered their immediate managers to have poor-quality leadership styles of all kinds. The 
results primarily suggested that the negative appraisals of managers with respect to the change-
orientation dimension seemed to be of greater importance for the associations with high levels of 
musculoskeletal pain in the subordinates. Organizational modifications (e.g., downsizing and 
reduction in the number of employees) have generally been viewed as being changes for the 
worse (Westerlund et al., 2004). Several studies have linked the increased rate in sick leave to 
the elevated workload that often accompanies altered job contracts and problems with new work 
time arrangements (Aronsson et al., 2000). Organizational changes might lead to substantial 
demands for flexibility, which are usually either connected with a lack of resources and therefore 
have negative health effects on the workforce, or are associated with the processes of developing 
a healthy workplace and accordingly can have a positive impact. Also, organizational changes 
are frequently planned at a superior administrative level or by decisions of politicians rather than 
at the workplace. Considering the investigation described in paper II, the determinants of change 
were defined as the visions and creativity of the managers, which seemed to positively influence 
the working environment, mainly at hospital and home care workplaces. The conclusion drawn 
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from the results was that low appraisals of the leadership styles of managers were associated 
with high levels of musculoskeletal pain, primarily in the female employees. 

Physical workloads still constitute a potential risk factor for musculoskeletal pain. Studies have 
demonstrated that poor ergonomic conditions result in a significant risk of musculoskeletal pain 
in home care workers (Brulin et al., 2000; Dellve et al., 2003). Other studies have shown that 
repetitive, monotonous work is a major risk factor for injuries in the upper extremities, and low 
back pain is generally related to heavy lifts and awkward work positions (Kilbom, 1994 a,1994 
b; Karlqvist et al., 2003). In the first of the present investigations (paper I), both women and men 
largely reported high physical demands, and this was associated with elevated levels of 
musculoskeletal pain. The greatest association with extensive pain was found for physical 
exertion that involved working with the trunk forward-bent or twisted, or in an awkward-twisted 
posture for at least half of the work time. The validity discussion concerning these questions 
indicated there may have been a misclassification due to the difficulty to estimate the duration of 
the work postures. Nevertheless, it was concluded that there would likely have been an 
underestimation of the physical exertion, so there is good reason to suggest that the physical 
work load was very strenuous, particularly for the women. The highly female-dominated 
occupations within home care services, medical care, and catering/cleaning services had the 
largest physical loads. It is plausible that the physically strenuous tasks were also affected by 
management styles, which can influence the entire working situation.  

In paper III, the focus was on associations with perceived physical strain in paid and unpaid 
work. Having numerous obligations or multiple roles might pose problems for many women 
who must simultaneously balance demanding family responsibilities with gainful employment 
(Lundberg, 1999; Krantz et al., 2005; Nordenmark, 2004). Compared to the men, the women 
reported higher levels of physical strain in paid and unpaid work and thus it was also important 
to ask about the work-home interface and its influence on musculoskeletal pain and fatigue. Less 
is known about the effects of these combinations on men’s health (Hall, 1992). The gender-
segregated work situation was obvious in the present studies, and information in the literature 
indicates that, in particular, the working environment in home care services is strongly 
associated with harmful health effects (Brulin et al., 2000; Dellve et al., 2003; Johansson, 1995).  

As in the first study (paper I), the women in this investigation (paper III) who had full-time 
employment reported less pain than those with part-time jobs; they were subsequently more 
likely to be able to cope with their work situation and were more skilful at balancing work and 
family demands. The fact that the women with the longest working hours did not report more 
symptoms of pain or much more fatigue might imply the presence of what is known as the 
healthy worker effect (Kraus et al., 1997). The mentioned results led to the conclusion that a 
large number of total working hours might be balanced by accompanying multiple roles or many 
responsibilities, and therefore not be generally regarded as a risk factor for ill health. On the 
other hand, the findings might be interpreted as indicating that the different responsibilities or 
roles enhance the experience of health, as pointed out for women in the expansion theory 
(Marks, 1977; Arber et al., 1985).  

The number of men was generally very small, particularly in one of the studies (paper III). Still, 
both differences and similarities between the genders were observed, although statistical 
confirmation of the results would require a larger sample of men. Despite the lack of strictly 
comparable findings in this context, the analyses do indicated disparities and similarities 
between the working conditions of women and men. Overall, it is important to keep in mind that 
the characteristics of the individual performing work have an effect both on how strain will be 
experienced and on the benefits offered by the working conditions.  
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FURTHER RESEARCH  

Based on the findings presented in this thesis and my experiences during the research process it 
is my opinion that the following should be undertaken to widen our understanding of the 
prerequisites of employee health: 

Investigations entailing a longitudinal design should be used to explore the causal relationships 
between working conditions and health from a gender perspective. 

Also, gender-sensitive research methods should be implemented to assess health-supportive 
interventions at workplaces. Moreover, it seems that healthy situations in such environments are 
promoted by a balance between home-family conditions and paid work, and therefore it is 
imperative that further investigation is focused on the work-home interface. 

In addition, studies should be performed to elucidate the importance of managers with regard to 
their behaviours and their influence on the health and well-being of their subordinates. 
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CONCLUSIONS 

In the present research, several factors in both working and private life were found to be 
associated with musculoskeletal pain in public sector employees. Moreover, there were 
observable differences between women and men with regard to their working conditions, which 
clearly indicate the inequalities and inequities in working life. The research also gave a deeper 
insight into the working conditions in public services.  

Physical workloads are still very high in several occupational domains in the public sector, 
particularly in home care and catering/cleaning services. Also, perceived physical strain in paid 
work is strongly associated with high levels of musculoskeletal pain in women. 

Those appraising the leadership style of their immediate manager as change-oriented tended to 
have better health in terms of not experiencing high levels of musculoskeletal pain. This was 
especially pronounced in the hospital and in the home care services. It appears that visionary 
leadership in combination with good relationships between managers and subordinates has a 
positive impact on the health of the employees.  

The women had a larger total number of work hours than the men, which implies that women 
still bear the main responsibility for the home and family in addition to gainful employment. 
However, women with many responsibilities might be able to balance their time between the 
occupational and private spheres, and hence the number of working hours might not represent a 
general risk factor for ill health. 

In general, the men had better working conditions than the women, especially with regard to 
decision-making processes and learning and development within the profession.  

The small number of men employed in the public sector services demonstrated the gender-
segregated labour market.  

In order to make working life in general and workplaces in the public sector in particular more 
attractive for both women and men, further attention should be given to gender issues and to 
workplace health promotion with the purpose of increasing equality between women and men in 
the labour force. 
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