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Human beings are members of a whole, 

In creation of one essence and a soul, 

If one member is afflicted with pain, 

Other members uneasy will remain, 

If you've no sympathy for human pain, 

The name of human you cannot retain. 

 

(Saadi 1184 – 1283) 





 

 

ABSTRACT 

Background: Neck pain (NP) and low back pain (LBP) are common, disabling and 

extremely costly health issues in the industrial world, and the problem does not seem to 

be declining. Previously, it was thought that NP/LBP would resolve within three 

months; however, it is now well established that NP and LBP are both recurrent and 

episodic in nature. Of even greater concern, back pain seems to first appear in early 

adolescence to reach the same levels as the adult population already at the age of 18. 

Psychosocial factors seem to influence the onset of pain. There is also increasing 

evidence that psychosocial factors may play a crucial role in the transition from acute 

and sub-acute pain to chronicity. Relevant clinical subgrouping, early identification of 

individuals suffering from NP/LBP and prevention of chronicity has thus become a 

principal objective in today‟s NP/LBP research. 

 

Aims: The overall aim of this thesis was to evaluate two classification methods for 

individuals with NP and/or LBP. One based on psychosocial factors and one based on 

pain and pain related sick leave regarding their ability to predict future sickness absence 

and disability pension among individuals with NP and/or LBP.  

 

The primary aim of study I was to evaluate the ability of a classification method based 

on the Swedish version of the Multidimensional Pain Inventory (MPI-S) to predict 

rehabilitation outcome (sick leave) among chronic neck and back pain patients for a 

period of seven years after multidisciplinary rehabilitation. A secondary aim was to use 

the MPI-subgroup information in conjunction with other clinical data, in this case 

sickness absence prior to rehabilitation, in order to investigate future sickness absence 

and disability pension. The third aim was to evaluate the economic outcome of 

rehabilitation across the defined patient groups.  

 

In study II, the overall objective was to evaluate the predictive validity of a subgroup 

classification based the MPI-S among gainfully employed workers with NP and LBP 

during follow-up periods of 18 and 36-months.  

 

The overall aim in study III was to evaluate the potential interaction between treatment 

content and MPI-S patient characteristic in the prediction of sickness absence during a 

10-year follow-up.  

 

The primary aim of study IV was to evaluate a mass screening method to identify 

individuals with NP/LBP regarded „at-risk‟ of future long-term sickness absence and 

disability pension.  

 

Results: Individuals with pronounced psychosocial difficulties have more sickness 

absence compared to patients with less pronounced psychosocial difficulties and better 

pain coping abilities. Further, subgroups based on psychosocial characteristics had 

different prognoses with regard to sickness absence during the follow-up periods. 

Patients with chronic NP/LBP appear to respond better to multidisciplinary 

rehabilitation compared to its single components and patients with less psychosocial 

difficulties appear to respond most favourably. Moreover, a classification method based 



 

 

on basic pain characteristics is effective in identifying individuals with an increased 

risk of future long-term sickness absence and disability pension. 

 

Conclusion: Altogether, these studies contribute to research in this area as they add to a 

better understanding of relevant subgroups. Multidisciplinary rehabilitation appears to 

be more advantageous compared to its single components in patients with chronic back 

pain with regard to future sickness absence. Furthermore, early targeting of individuals 

considered „at-risk‟ for future sickness absence and in need of further 

investigation/interventions for their NP/LBP is valuable as it may significantly reduce 

individual suffering as well as health care costs, which are important objectives for the 

Swedish health care system.  

 

Keywords: low back pain, neck pain, psychosocial characteristics, sickness absence, 

disability pension, rehabilitation economics, multidisciplinary intervention, mass 

screening. 

  



 

 

SAMMANFATTNING 
 

Bakgrund: Nack- och ländryggsmärta är mycket vanligt förekommande hos 

normalbefolkningen och orsakar ofta funktionsnedsättning och långvarig sjukskrivning. 

De samhällsekonomiska utgifterna för dessa besvär är stora och problemet verkar inte 

heller minska. Tidigare hävdades att både nack- och ryggsmärta ofta går över inom tre 

månader men det är numera väletablerad kunskap att både nack- och ländryggsmärta är 

både återkommande och episodisk. Forskningen visar också att förekomsten av nack- 

och ländryggsmärta inte minskar med åldern, även om smärtan hos äldre individer 

tycks vara mer långvarig. Än mer oroande är att ryggproblem verkar börja redan i de 

tidiga tonåren för att senare nå samma nivå som i den vuxna befolkningen redan vid 18 

års ålder. Psykosociala faktorer förefaller ha ett stort inflytande vid smärtdebuten. Det 

finns idag väl underbyggda vetenskapliga belägg för att psykosociala faktorer spelar en 

avgörande roll framförallt när det gäller övergången från akut och subakut smärta till 

kronisitet. Kliniskt relevanta subgrupper, prevention av kronisitet och tidig identifiering 

av individer med nack- och ländryggsmärta har idag blivit en av de viktigaste 

huvudinriktningarna i forskningen om nack- och ländryggsmärta. 

 

Syfte: Det övergripande syftet för avhandlingen var att utvärdera två 

klassificeringsmetoder för individer med nack- och ländryggsmärta. En baserad på 

psykosociala faktorer och en baserad på smärta och smärtrelaterad sjukskrivning med 

fokus på framtida sjukskrivning och förtidspensionering bland individer med nack- och 

ländryggsmärta.  

 

Det primära syftet för studie I var att utvärdera hur väl en klassificeringsmetod baserad 

på den svenska versionen av the Multidimensional Pain Inventory (MPI-S) predicerar 

rehabiliteringsutfall (sjukskrivning) bland patienter med kronisk smärtproblematik i 

nacke och rygg under en sjuårig uppföljningsperiod efter multidisciplinär rehabilitering. 

Det andra syftet var att genom information om MPI-subgrupperna och tillsammans 

med andra kliniska uppgifter, i detta fall sjukskrivning före rehabilitering, undersöka de 

olika gruppernas framtida sjukskrivning och förtidspension. Det tredje syftet var att 

utvärdera det ekonomiska utfallet efter rehabilitering bland de definierade 

subgrupperna.  

 

Studie II hade som syfte att utvärdera den prediktiva validiteten av klassificeringen av 

olika subgrupper baserad på MPI-S bland yrkesverksamma individer med nack- och 

ländryggsmärta under en uppföljningsperiod på 18 och 36 månader.  

 

Syftet i studie III var att utvärdera den potentiella interaktionen mellan 

behandlingsinnehåll och de olika MPI-S subgruppernas karaktäristika för att kunna 

predicera sjukskrivning under en uppföljningsperiod på tio år.  

 

Syftet för studie IV var att utvärdera en metod för mass-screening som används för att 

identifiera individer med nack- och ländryggsmärta som bedöms ligga i riskzonen för 

framtida långtidssjukskrivning och förtidspension. 

 

Resultat: Individer med mer uttalade psykosociala besvär är mer sjukskrivna i 

jämförelse med patienter som har mindre uttalade psykosociala besvär och bättre 

smärthantering. Vidare visar resultaten att skilda subgrupper, baserade på psykosociala 

karaktäristika, har olika prognos när det gäller sjukskrivning under uppföljningstiderna. 

Patienter med kronisk nack- och ländryggsmärta svarar bättre på en multidisciplinär 



 

 

rehabilitering i jämförelse med dess utvalda delar (beteendeinriktad sjukgymnastik och 

kognitiv beteende terapi) och patienter med mindre uttalade psykosociala problem 

tycks svara allra bäst. Klassificeringsmetoden baserad på grundläggande smärta och 

smärtrelaterad sjukskrivning har visat sig effektiv i identifieringen av individer som 

bedöms ligga i riskzonen för framtida långtidssjukskrivning och förtidspension. 

 

Slutsats: Sammantaget utgör dessa studier ett bidrag till forskningen inom nack- och 

ländryggsmärta eftersom de bidrar till en bättre förståelse av kliniskt relevanta 

subgrupper. Multidisciplinär behandling förefaller vara mer fördelaktig i jämförelse 

med dess utvalda delar (beteendeinriktad sjukgymnastik och kognitiv beteende terapi) 

hos patienter med kroniska nack- och ryggsmärtor när det gäller framtida sjukskrivning. 

Tidig identifiering av individer som bedöms ligga i riskzonen för framtida 

sjukskrivning och därmed i behov av vidare utredning/intervention för deras nack- och 

ländryggsmärta, anses vara värdefull eftersom det kan minska både det personliga 

lidandet men även minska samhällskostnaderna, vilket är två viktiga mål för den 

svenska hälso- och sjukvården. 
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1 INTRODUCTION 

In the past, common opinion was that non-specific neck pain (NP) and low back pain 

(LBP) would resolve within three months (1-3). However, recent research has 

challenged this view and it is now well established that both NP and LBP are recurrent 

and episodic in nature (4-7). The life time prevalence for LBP has been estimated at 80 

percent and the one-year prevalence at 22 to 65 percent (8). Neck pain is the second 

most common musculoskeletal disorder, preceded only by LBP (9). The one-year 

prevalence for NP has been estimated at 30 to 50 percent and lifetime prevalence at 50 

percent (10, 11). It has been suggested that recurrent and persistent symptoms of NP 

and LBP may be more related to psychosocial factors than medical aspects (12, 13), 

therefore, psychosocial risk factors have been suggested to be of particular importance 

in the development as well as the transition into chronic pain (14, 15).  

 

If a current LBP episode becomes long-lasting it is often defined as chronic non-

specific low back pain (CNSLBP). The problem with such a vague diagnosis is that it 

gives no particular information on the kind of treatment that could be helpful to a 

specific patient, and thus contributes to the impression that all patients share the same 

characteristics, the so-called „patient uniformity myth‟ (16). Consequently, these 

patients are offered a wide array of more or less evaluated and effective treatments (12, 

17). Furthermore, the clinical judgment of the need of these patients for rehabilitation 

appears to be unreliable (18). As a result, an unsystematic mismatch of patients and 

treatment is probably taking place. Moreover, NP and LBP are common causes for 

long-term sickness absence as well as exclusion from the labour market, both in 

Sweden and internationally (19). This makes these two conditions associated with 

considerable societal and health care costs. 

 

This thesis attempt to shed light on some of the challenges encountered in the field of 

back pain research by classifying patients with non-specific NP and/or LBP into more 

manageable homogenous groups. One method is based on psychosocial factors and the 

other is a screening method based on pain and pain-related sickness absence and is used 

to distinguish individuals in need of extended investigation and/or intervention, 

possibly adding to the knowledge that will result in interventions to reduce the risk for 

future long-term sickness absence and disability pension in patients with NP and/or 

LBP.  

 

1.1 LOW BACK PAIN 

In contrast to most guidelines (20), more recent research has shown that LBP is not a 

self-limiting condition (4-7). Instead, a large proportion (42-75%) still experience pain 

after 12 months, and a majority (44-78%) experience relapses of pain (4). Furthermore, 

back pain is not confined to the adult population; rather, it has been shown to start early 

in life and the prevalence appear to increase with age to reach adult levels already at the 

age of 18 (21-23). In addition, recurrence of LBP is strongly correlated with previous 

episodes of LBP (3, 4, 24-26) and there appears to be an increase in the duration of pain 

with age (27). Further, an increase in duration of an episode of LBP and/or persistence 

is a strong predictor of poor outcome (28, 29). Bothersomeness and psychosocial 

measures have also been found to be a valid measure of severity in LBP (30) and there 

appears to be an accumulation of risk over time for pain itself (31).  
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LBP is not a diagnosis. Only 10 to 20 percent of patients seeking help for back pain 

receive a clear (patho-anatomical) diagnosis (32, 33), which means that the majority of 

other complaints are often being vaguely labelled with terms such as “non-specific” or 

“non-malignant”. Predictors of poor outcome are, but not limited to, high pain intensity, 

long duration, distress, low self-efficacy and previous LBP (5, 34) and appear 

consistently as important predictors of poor outcome regardless of the type of 

treatment. Reduced self-rated health and low levels of physical activity may also be 

influential in LBP (35). Furthermore, individuals with high pain intensity and disability, 

low education levels, increased perceived risk of persistence of pain, and previous sick-

leave due to LBP have been shown to have a delayed rate of recovery and thus a less 

favourable prognosis (36). Other factors that have been associated with influencing the 

development of chronic LBP are smoking and a high BMI (37). However, there are two 

sets of risk factors that have been suggested to be of particular importance in the course 

of LBP: previous episodes and psychological risk factors such as fear-avoidance beliefs 

and depression (14, 15, 38, 39). 

 

1.2 NECK PAIN 

NP is seldom localised, instead NP is often part of either regional or widespread pain 

(40). As for LBP, most cases of NP lack the characteristics that point to a specific 

pathology (9). Risk factors associated with the unfavourable development of NP are 

psychological distress, smoking, work ergonomics, previous history of pain and poor 

self-perceived general health, which are similar to the risk factors for the development 

of persistent LBP (11, 41). Furthermore, a history of neck injury has been shown to be 

a distinct and independent risk factor for future episodic NP (41). Emerging evidence 

also shows that individuals with regional spinal pain, especially women, have a greater 

tendency to develop chronic widespread pain (CWP) compared to patients with 

regional peripheral pain (42). There are also indications that patients seeking help for 

their NP may also experience pain from several other sites as well (40). 

1.3 SICKNESS ABSENCE AND DISABILITY PENSION 

The prevention of chronicity has become the principal objective in the Western world 

in order to lessen the suffering placed on individuals with chronic low back pain, and 

their families but also to reduce the economic burden on society (43). From a clinical 

point of view, it is important to appreciate the complexity in which individuals cope 

with pain and how existing coping strategies may influence symptomatology, recovery, 

future long-term sickness absence and disability pension.  

The Swedish Social Insurance Agency (SSIA) is the authority that keeps records of all 

cases of sickness absence that exceed 14 consecutive days. All Swedish citizens from 

the age of 16 to the age of 64 are covered by this national health insurance, and it offers 

economic compensation in the event of reduced work ability due to disease or injury. 

This also applies to unemployed individuals.  

Musculoskeletal disorders are among the most important reasons for activity limitation 

as well as short- and long-term disabilities both in Sweden and internationally (19, 44).  

In total, musculoskeletal-related problems and psychiatric disorders constitute up to 

59 percent of the costs of sickness absence compensation and 47 percent of all 
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registered sickness absence in Sweden (44). Musculoskeletal and mental disorders 

constituted the majority of newly granted disability pensions in Sweden in 2006 (45). 

 

The Swedish Council on Health Technology Assessment (SBU) estimated in 2003 the 

societal cost due to chronic pain at SEK 87.5 billion (46), where SEK 7.5 billion was 

associated with direct costs such as medical care and 80 billion were associated with 

indirect costs due to sickness absence and disability pension (46). The expenditure for 

society due to musculoskeletal disorders has been estimated at 1.3 percent of GNP (47). 

International studies have also reported higher utilisation of resources with regard to 

chronic pain and disability pension (48, 49). The largest potential for cost savings 

appear to be a faster return to work and early and more effective management of 

patients (50). However, a multidisciplinary rehabilitation programme may reduce these 

costs (51).  

 

Even though only a small proportion of individuals with NP/LBP transition into a more 

chronic state, these individuals have been shown to take up the majority of the allocated 

resources (7). A survey by Martin et al. (52), suggests that spine-related problems are 

not only very common but amount to large costs per person, and the problem appears to 

be worsening. In addition, pain and disability have been associated with recurrence or 

continual pain and an increase in health care consumption (53). Only a small part of the 

costs involved is directly attributable to therapy. The major societal costs are made up 

of indirect costs such as impairment, production loss, and work absenteeism, where the 

latter two are most often due to sickness absence, disability pension and impairment 

(50). It has also been shown that there is a higher cost for patients taking analgesic 

drugs (50). This could indicate that the consequences of pain are of major importance 

in the management of these patients as well as for society.  

 

1.4 PSYCHOSOCIAL FACTORS 

Psychological factors have long been associated with chronic pain. The pain gate 

control theory, which was initially developed by Melzack and Wall, is one of the most 

remarkable discoveries in pain research and is being continually updated and revised 

(54). The main argument is that pain results from interconnections between nociception 

and non-nociceptive afferent pathways which are initially modulated in the spinal cord 

and therefore controls the transmission of nociceptive information to higher brain 

centres. The pain gate control theory also takes into account several diverse factors 

associated with the perception of pain, i.e. sensory, emotional and motivational 

components. As a result, it has had a great influence on the importance of the 

interaction between physiological and psychological aspects of pain, as it views pain as 

a complex set of phenomena. Furthermore, Fordyce and Steger presented the operant 

perspective of pain that focuses on the behavioural expression of pain (pain behaviours) 

such as moaning, limping, bracing, guarded movement, pain statements, etc. Fordyce 

argued that it was not enough to evaluate only the individual‟s subjective experience of 

pain. Rather, it was necessary to evaluate the pain behaviour, involving both the 

patient‟s verbalisation of pain and the observable functioning of the patient (55).  

 

In the past, the term psychogenic pain suggested that the pain was only due to 

psychological causes, that is, it was all in the patients head, thus not “real” (56). 

However, today it is widely accepted that organic and psychogenic pain can hurt 

equally as much. The International Association for the Study of Pain (IASP) has 

defined pain as “An unpleasant sensory and emotional experience associated with 

actual or potential tissue damage, or described in terms of such damage.” Moreover, 



 

4 

symptoms of stress and depression have been shown to be present as early as six weeks 

after the initial onset of NP/LBP. It is therefore likely that stress and depression 

contribute to the development of persistent disability in neck and low back pain patients 

(57).  

 

The biopsychosocial model paved the way towards a better understanding regarding the 

complexity of pain as it suggests that psychological, biological and social factors play a 

crucial role in pain. Consequently, pain can no longer be considered in purely 

physiological terms (56). The psychological component in the biopsychosocial model 

focuses on potential psychological risk factors such as fear-avoidance, poor coping 

ability and depression, while the social part examines, for example how socioeconomic 

status affects the perception of pain.  

 

There is increasing evidence that psychosocial factors may play a crucial role in the 

transition from acute and sub-acute pain to chronicity, and that aetiology factors may 

also contribute (58-62). In fact, psychosocial factors have not only shown to be pivotal 

in the transition from acute neck and low back pain to chronicity but also seem to act as 

a strong influence in the onset of pain (14, 63, 64). For instance, cognitive factors such 

as fear-avoidance beliefs were found to be related to both pain and disability in the 

review article by Linton (14). As with all musculoskeletal pain, psychosocial factors 

appear to exacerbate the clinical component of pain (14, 15). In a recent study by Hall 

et al. (57), it was shown that psychological distress explains approximately 30 percent 

of the relationship between the initial pain and future disability. Individual coping 

strategies are considered to be important contributors to disability associated with 

CNSLBP. Active coping strategies are characterised by efforts to function regardless of 

pain or to distract oneself from the pain. In addition, it is well established that the 

thoughts, feelings and beliefs of an individual have a significant impact on the problem 

(14).  

 

While LBP appears to be common, chronic and a recurrent condition, and mostly 

benign in nature (65), the presence of an episode of low disability-low intensity LBP 

has been shown to double the risk of the development of depression within 6-12 

months (66). In addition, depression seems to be under-diagnosed, and thus under-

treated, in individuals with musculoskeletal symptoms (29). The findings in the study 

by Sullivan et al. (29) show that depressive symptoms become more resilient to 

treatment over time, thus highlighting the importance of early screening and detection 

of individuals „at-risk‟ of future long-term sickness absence, and consequently the 

possible development of depressive symptoms.  

 

1.5 SUBGROUPS IN NP/LBP 

The NP and LBP population appears to be a heterogeneous group. In a Cochrane 

Review by Bouter et al. (67), subgrouping has been referred to as the „Holy Grail‟ in 

back research. Further, several researchers have realised the need to describe chronic 

pain more precisely using various sources and methods to discern subgroups of patients 

(68-70). About 9 out of 10 clinicians do not think that non-specific LBP (NSLBP) is 

„one condition‟ and many clinicians believe that it is possible to distinguish subgroups 

of patients in the NSLBP population based on signs and symptoms (71, 72). However, 

to date, there is little empirical evidence that supports this view (71). Nevertheless, 

relevant clinical subgrouping, prevention of chronicity and early identification of 

individuals suffering from NP/LBP has become a principal objective in today‟s 
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NP/LBP research area. A long-standing top priority in the field of NP/LBP research has 

been to establish valid and more homogeneous subgroups of patients (73). Furthermore, 

outcome prognosis is dependent on multiple variables beside factors such as pain 

intensity and duration (74).  

 

Subgrouping could have an effect on outcome and treatment response, thus the 

heterogeneity of the LBP population could dilute the effects on treatment (72). It is 

thought that different subgroups of patients with CNSLBP require different and more 

specific interventions and that the identifications of these subgroups could assist in the 

prognosis and further allows refinement of interventions (75, 76). The underlying belief 

is that treatment would be more effective when treatment is matched to a specific 

subgroup of patients (77). Attempts have been made, to try to match patients‟ needs to 

a specific treatment (75), thus attempting to predict the relationship between treatment 

efficacy and customised patient treatment regime. Therefore, if matching treatment to a 

specific subgroup is possible, it would demarcate an important advancement in the 

NP/LBP research field.  

 

Considering the prevalence of NP/LBP and the associated socioeconomic costs, there 

are compelling arguments for longitudinal studies that examine the relationship 

between distinct subgroups and treatment outcome (71). As a consequence, different 

classification systems have been developed over the years and the different 

classifications systems have been used either for diagnostic or treatment purposes.  

 

There are different approaches to the classification of patients. Von Korff et al. 

developed and validated a simple classification instrument, which is now widely used 

and assigns patients in different stages of chronicity into four different groups (78). It is 

based on pain severity and patients are classified into one of four grades of pain 

severity: 1) low disability – low intensity, 2) low disability – high intensity, 3) high 

disability – moderately limiting, and 4) high disability – severely limiting (78). Other 

biomedical-based classification system are McKenzie‟s system that consists of 

analysing symptomatic and mechanical responses to mechanical loading by repeated 

movements and sustained positions and where patients are classified into three main 

syndromes (postural, dysfunction and derangement) (79). The Quebec Task Force 

(QTF) classification system is composed of data from different sources, such as signs 

and symptoms, radiological data, response to treatment, work status and symptom 

duration (80). Another classification system by Delitto is a treatment based 

classification system for patients with acute LBP where acuity of LBP is determined by 

severity of disability (81). However, the McKenzie, QTF and the Delitto classifications 

systems do not have a good inter-tester reliability (75). 

 

The Minnesota Multiphasic Personality Inventory (MMPI) was originally developed 

and standardised in psychiatric patients and is the most frequently used personality test 

in mental health. Three subgroups of male and four subgroups of females were 

identified in a population with LBP (82, 83). It is also lengthy with over 500 items 

divided into 10 scales. The Symptom Checklist-90 (SCL-90) was developed to evaluate 

a broad range of psychological disorders but has also been widely used to assess 

psychosocial distress in patients with chronic LBP (CLBP) (15, 84, 85). Three 

subgroups have been identified: 1) Psychological denial, 2) Psychologically 

overwhelmed, and 3) Psychologically adjusted. However, these two instruments were 

not developed for a pain population.  
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There are several tools developed to assess patients with chronic pain. The McGill Pain 

Questionnaire (86), the Beck Depression Inventory (BDI) questionnaire (87) and the 

Spielberger State-Trait Anxiety Inventory (STAI) (88). The self-administered „yellow-

flag‟ Örebro Musculoskeletal Pain Screening Questionnaire (ÖMPSQ) was developed 

to complement the medical examination of patients with musculoskeletal pain (89). It 

has been shown to be a clinically reliable and valid assessment tool that may be able to 

identify subgroups of patients considered at risk of developing persistent pain (89). The 

Subgroups for Targeted Treatment (STarT) Back Screening Tool is a recently 

developed tool for the identification of subgroups of patients with back pain in a 

primary care setting (90) and allocates patients into low-, medium- and high-risk 

subgroups. The tool is to be seen as a guide to decision making about potential referral 

and treatment. It has been compared to the ÖMPSQ in patients with LBP and it was 

found to be similar in respect to subgroup patient characteristics (91). However, STarT 

has been found to be quicker for the patient to complete and easier for the clinician to 

score as it consists of only nine items (91). The IMplementation study to improve 

Patient Care through Targeted treatment for Back pain (IMPaCT Back study) is 

designed to introduce and support the STaRT subgrouping system in a primary setting 

(92).  

 

1.5.1 The Multidimensional Pain Inventory (MPI) 

The West Haven Yale Multidimensional Pain Inventory (MPI) is a psychological 

assessment tool originally developed for chronic pain patients and used to derive more 

homogenous subgroups of patients (93, 94). MPI measures both the psychosocial and 

behavioural consequences of pain, thus capturing the multidimensionality of chronic 

pain. Theoretically, it is linked to the cognitive behavioural perspective of pain. The 

MPI self-report questionnaire consists of 61 items and is divided into three parts: one 

psychosocial, one behavioural and one concerning the everyday activity level.  

 

Three different patient groups derived empirically from the MPI have been labelled: 

dysfunctional (DYS) patients, interpersonally distressed (ID) patients and adaptive 

copers (AC) (94).  

 

 DYS patients are characterised by high pain, disability and affective distress. 

DYS patients are also found to be more depressed, have more catastrophizing 

thoughts, low physical functioning, poor sleep quality and poor lifting capacity.  

 

 ID patients are characterised by inadequate social support, lower solicitous 

response from a significant other and lower distracting response compared to 

DYS patients.  

 

 AC patients reported a more successful adjustment to chronic pain compared to 

the other two patient groups and had generally low pain severity, low emotional 

distress and less catastrophizing thoughts. They also experience better quality of 

sleep and physical functioning.  

 

This classification strategy has been replicated in several studies (for a review see Turk 

(95)) and the Swedish version of the MPI (MPI-S) has been shown to have good 

reliability and validity across gender (96). Furthermore, the MPI subgroups were 

independent of age, duration of pain and were the same even when controlling for 

physical pathology. 
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The MPI has been externally validated to the McGill Pain Questionnaire (MPQ), Pain 

Behaviour Checklist, Beck Depression Inventory, medical status and demographic 

variables. The predictive validity of the subgroups derived from the MPI concerning 

treatment outcome has also been evaluated in a few studies for a review, see Turk (95). 

However, it has been recommended that MPI-subgroup assignment should be used in 

conjunction with other clinical data when attempting to match treatment to patient 

needs (97). The MPI has been translated into several languages (e.g. Swedish, German, 

Dutch and Finish) and the reliability and validity of the MPI-S has been shown to be 

acceptable (98). Similar subgroups for the MPI have been derived and validated for the 

MPI-S. 

 

1.6 SCREENING OF BASIC PAIN CHARACTERISTICS 

Failure to identify effective primary or tertiary prevention strategies has led to a focus 

on prevention of prolonged disability following the onset of an acute episode of LBP 

(i.e. secondary prevention). Several recommendations have been put forward regarding 

the examination and rehabilitation of patients with acute back pain (99, 100). However, 

today‟s health care structure requires that patients actively seek health care for their NP 

and/or LBP at the right time to be referred to an appropriate intervention. It has been 

shown that only 25 percent of all acute NP patients actively seek health care (101). 

 

One way to identify individuals with NP/LBP in need of preventative measures might 

be to use a mass screening instrument, such as a questionnaire, to collect information 

which can identify individuals „at-risk‟ of future long-term sickness absence and 

disability pension. Thus, targeting individuals in need of further investigations and/or 

early interventions but who have not yet sought health care for their NP/LBP. 

Furthermore, detecting individuals „at-risk‟ of future long-term sickness absence due to 

NP/LBP would be valuable not only to patients but also to organisations and society. A 

worksite could thus constitute an excellent venue for such secondary preventive efforts. 

By enabling early detection of individuals who are considered „at-risk‟ of a future, 

more intense and disabling form of NP and/or LBP and thus potential chronicity, one 

could expect that a prompt and a more individualised management of episodes of 

bothersome NP/LBP could result in better outcomes for these individuals (31, 65). It 

has been suggested that early preventative interventions may be helpful by reducing 

future problems but that the time point for intervention as well as selection criteria is of 

outmost importance for the outcome (102).  

This fairly simple mass screening method should be seen as a first step to identifying 

individuals with NP/LBP considered „at-risk‟ of future long-term sickness absence and 

full-time disability pension. A more in depth investigation, including screening of both 

red and yellow flags (12, 14, 15, 103), of those individuals considered „at-risk‟ should 

instead take place at, for example, the OHS. 

 

Different screening procedures are associated with various challenges as they may infer 

negative consequences for participants, such as unnecessary worrying, false-negative 

test results or simply being eased into a false sense of security (104, 105). Screening for 

individuals with a potentially higher risk of adverse outcomes, such as disability or 

long-term sickness absence, may be problematic. For instance, guidelines usually 

recommend that individuals with common NP/LBP should continue as far as possible 

with their normal everyday activities, including work (20). It could be argued that the 

result from a screening procedure may evoke fear and worrying among employees, 
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which could be counterproductive to this „activity‟ recommendation. However, despite 

these reservations it is important to evaluate the accuracy of screening procedures 

applied at workplaces.  

 

1.7 INTERVENTIONS 

There are many theories behind the underlying cause of non-specific back pain. This 

has resulted in an array of different approaches to treatment, i.e. manual therapy, 

exercise therapy, back schools, psychotherapy and behavioural treatment.  

 

Clinically, all of these approaches may seem to work but few show strong or moderate 

quality evidence with regard to effectiveness when further examined (106). In this 

thesis, the outcome from a few evidence-based interventions has been considered in 

relation to psychosocially-derived subgroups among individuals with NP/LBP.  

 

1.7.1 Physical Therapy 

Physical therapy is one of the most common modalities in the treatment of back pain 

and is concerned with maximising quality of life and motion potential. It 

encompasses rehabilitation (treatment/intervention), prevention, habilitation and 

health promotion. Furthermore, exercise has been shown to have a secondary 

preventive effect on future LBP (107-109). In fact, there is strong evidence for 

physical exercise with regard to prevention, prevention of recurrence and prevention 

of sick leave due to LBP (107). However, in a recent systematic review, it has been 

concluded that exercise therapy was ineffective (low quality evidence) or no better 

than usual care/advice to stay active, back school/education, behavioural treatment, 

TENS/laser therapy/ultrasound/massage, manual therapy/manipulation and 

psychotherapy (106). 

 

1.7.2 Cognitive Behavioural Therapy 

Cognitive behavioural therapy (CBT) is a psychotherapeutic approach, primarily 

developed through the merging of behavioural therapy and cognitive therapy. The 

objective in CBT is to resolve problems concerning painful emotions and dysfunctional 

behaviours and cognitions through a goal-oriented and systematic procedure. The goal 

of CBT in the management of persistent pain is to provide the individual with tools 

enabling the patient to better manage pain and to resume a normal level of activity, as 

CBT addresses symptoms of depression such as inactivity, negative effect and view of 

self (110). However, therapeutic techniques may vary according to the particular kind 

of problem that an individual is experiencing. CBT can be administered individually or 

in groups.  

 

For instance, considering that LBP is shown to double the risk of the development of 

depression (65), the logical corollary is to assume that CBT would be helpful in 

individuals with chronic non-specific NP/LBP. CBT has also been shown to be 

effective in the management of sub-acute and chronic LBP in a primary care setting and 

this effect was maintained for up to 12 month after treatment (111). 
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1.7.3 Multidisciplinary intervention 

A multidisciplinary intervention programme includes a biopsychosocial rehabilitation 

approach with at least one physical and either a psychological, social or occupational 

dimension. Commonly, an extensive multidisciplinary programme has been found to be 

more advantageous for patients with a poor prognosis (112), and there is moderate 

quality evidence for the effectiveness of such a programme (106). An eight-year 

follow-up study by Suoyrjo et al. (113) found a declining trend for sickness absence 

among employees with chronic back or neck pain participating in a multidisciplinary 

programme compared to the control group. Furthermore, a recent systematic review by 

van Middelkoop et al. (106) found that multidisciplinary treatment was more effective 

in reducing pain intensity and sick leave compared to no treatment/waiting list and 

active treatment (i.e. physical therapy, usual care) for patients with CLBP. The choice 

of treatment seems vital for patients with chronic NP/LBP and a poor prognosis (112), 

and with today‟s evidence, an extensive multidisciplinary treatment programme seems 

to be superior to other treatment alternatives. 

 

Multidisciplinary treatment has been accused of being an extremely expensive form of 

rehabilitation both in terms of finance and time. Economic decision-making is often 

based on an evaluation of cost and effect. For an intervention to be cost-effective the 

individual has to return to work and the total cost of rehabilitation, sickness absence 

and disability pension has to be lower than if the person would have been on sick leave 

or had been granted full-time disability pension. It is therefore important to consider 

that a decrease in sickness absence and disability pension may counterbalance the 

expense incurred by an intensive multidisciplinary intervention (74, 114-116).  
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2 AIMS 

2.1 GENERAL AIM 

The overall aim of the thesis was to evaluate two classification methods, one based on 

psychosocial factors and one based on pain and pain-related sick leave regarding their 

ability to predict future sickness absence and disability pension among individuals with 

NP and/or LBP. This aim also included evaluating whether the treatment outcome may 

differ between psychosocially derived subgroups of individuals.  

 

2.2 SPECIFIC AIMS 

2.2.1 Study I 

The primary aim of this study was to evaluate the ability of a classification method 

based on the MPI-S to predict rehabilitation outcome (sick leave) among chronic neck 

and back pain patients for a period of seven years after multidisciplinary rehabilitation. 

The hypothesis was that DYS patients would have more instances of sick leave and a 

higher risk of receiving full-time disability pension during the follow-up period, 

compared to AC patients. 

 

A secondary aim was to use the MPI-subgroup information in conjunction with other 

clinical data, in this case sickness absence prior to rehabilitation. The hypothesis was 

that DYS patients would show a higher rate of sick leave and a higher risk of being 

granted full-time disability pension, compared to AC patients, within two predefined 

strata of patients based on the duration of sickness absence prior to rehabilitation. 

 

A third aim was to evaluate the economic outcome of rehabilitation across the defined 

patient groups.  

 

2.2.2 Study II 

The overall objective of the study was to evaluate the predictive validity of a subgroup 

classification based on the MPI-S among gainfully employed workers with NP and 

LBP during a follow-up period of 18- and 36-months.  

 

Due to poorer coping ability and higher pain severity in both ID and DYS individuals, 

compared to AC individuals, it is hypothesised that DYS and ID subgroups would have 

more sickness absence than the AC subgroup. It was also hypothesised that DYS and 

ID individuals would score worse with regard to bodily pain, mental and physical 

health compared to the AC subgroup at the 18- and 36-month follow-ups.  

 

2.2.3 Study III 

The overall aim of this study was to evaluate the potential interaction between 

treatment content and MPI-S patient characteristics on sickness absence during a 10-

year follow-up. The hypothesis was that multidisciplinary rehabilitation would be more 

advantageous compared to its single components or „treatment-as-usual‟ (control 

group) for ID and DYS patients, and would thus be linked to lower sickness 

absenteeism. Further, we hypothesised that all three treatment interventions would 
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lower sickness absenteeism in the AC patient group compared to AC patients in the 

control group. 

2.2.4 Study IV 

The primary aim of this study was to evaluate a mass screening method to identify 

individuals with NP/LBP regarded „at-risk‟ of future long-term sickness absence and 

disability pension. The hypothesis was that individuals identified as „at-risk‟ at the 

baseline measurement would have more sickness absence and disability pension 

compared to individuals in the control group (CG) at the five-year follow-up.  
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3 MATERIAL AND METHODS 

The materials used in this thesis were obtained from different studies, which are 

outlined below. 

 

3.1 THE HUR STUDY 

The HUR-study (HUR is an abbreviation in Swedish for Health-economic Evaluation 

and Rehabilitation) commenced in 1994 and comprised three diagnostic areas: 

NP/LBP, cardio-vascular disease and asthma. The participants were offered two 

different rehabilitation interventions. The part of the HUR study that focused on 

NP/LBP consisted of two separate and prospective studies, one controlled observational 

study and one randomised controlled trial (RCT). The overall purpose in both of these 

studies was to evaluate the included interventions concerning their effects on sick leave, 

cost-effectiveness and Health-Related Quality of Life (HRQoL) (117). The material for 

studies I and III are based on these two studies.  

 

3.2 THE AHA STUDY 

The large intervention study called the AHA-study (which is an abbreviation in 

Swedish for Work and Health in Process and Engineering industries) was conducted at 

four companies in Sweden between 2000 and 2003 and included over 4,000 employees 

(118). Two companies were paper mills, one was a steelwork company and one was a 

truck manufacturer. The overall purpose of the AHA study was to evaluate an extensive 

risk assessment tool and evidence based work place intervention with regard to its 

effect on the health of the employees and the work environment as well as the 

company‟s productivity. Material for study II is gathered from this study. 

 

3.3 THE AFA INSURANCE PROJECT 

The AFA Insurance cohort environment prevention programme was initiated by AFA 

Insurance (119). The programme is based on the methods developed in the AHA-

study and is directed towards improving the working environment and to promote a 

health and lifestyle among employees in municipalities, county councils and the 

private sector. The program employed the same questionnaires and risk assessment as 

developed in the AHA-study. 

 

The programme started in 2002 and is still ongoing. Nearly 200,000 employees in 

municipalities, county councils and the private sector across Sweden have been 

included in the programme. During the first year of the programme information was 

gathered, making it possible to follow individuals over time. Material for study IV 

was obtained from this group of individuals.  

 

3.4 MATERIALS 

3.4.1 Study I 

The participants consisted of 146 patients referred consecutively to one of the 

intervention programmes that were evaluated in the HUR study (the controlled 

observational study). Data were gathered from December 1994 to December 2005. The 

inclusion criteria were pain located in the neck or back and fluency in Swedish. Patients 

who had previously undergone rehabilitation at the clinic or with a confirmed 
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pregnancy were excluded. There were no exclusion criteria for the duration of pain. 

However, all patients had to be examined and treated before referral to the intervention 

programme. Thus, the referred patients were clearly chronic in nature. 

 

The mean age of the patients was 42.5 years (SD=9.5); 48 percent were females, 90 

percent were married or cohabiting, 79 percent were employed, 56 percent had at 

least a high school education, 25 percent had pending litigation, 75 percent reported 

the lumbar region as the primary pain site, the mean pain duration was 38 months 

(SD=63.4; median=14) and the mean sick leave period in the quarter before 

rehabilitation was 51.2 days (SD=38.4; median=57).  

 

3.4.2 Study II 

The subjects were gathered from the AHA study. At baseline, all employees at the 

participating companies were invited to fill in a comprehensive health survey. In all, 

2,894 individuals responded and 273 (9.4%) were considered at risk of future disabling 

NP/LBP (the criteria are the same as those described in study IV). These 273 subjects 

were sent the MPI-S and 126 questionnaires with complete information were gathered. 

This study group consisted of almost 90 percent males, the mean age was 42 years 

(SD=9.4), 94 percent had blue-collar jobs and 95 percent had at least a high school 

education. Almost one quarter of the study group were involved in heavy lifting >10 

times each working day. The majority of individuals had mixed pain sites (66%) and 

had experienced NP and LBP once or several times during the previous year (72% and 

94%, respectively). 

 

3.4.3 Study III 

The subjects consisted of participants in the mentioned RCT included in the HUR 

study. All subjects sick-listed for neck and/or back pain in the AFA insurance register 

were invited to participate in the study. The registry covers about 3,000,000 

employees, i.e. more than half of the total working population in Sweden and 

includes employees in the private sector, county councils and municipalities. 

Inclusion criteria were continuous sickness absence for on to six months due to non-

specific spinal pain, 18-60 years of age and fluency in Swedish. Exclusion criteria 

included serious spinal pathology, exposure to physical trauma within six months of 

examination, objective neurological signs indicating a need for surgery, serious co-

morbidities, on-going rehabilitation and verified pregnancy. Participants were 

recruited consecutively and rehabilitation took place from May 1995 to March 1998. 

The 10-year follow-up was completed in March 2008.  

The study group consisted of 194 individuals, 55 percent were females and the mean 

age was 43.0 years (SD=10.4). The majority of the participants were gainfully 

employed 83.9 percent), over 70 percent were married or cohabiting and 91 percent 

had at most a high school education. The mean pain duration was 32 months 

(SD=58.2; median=9 months), 45 percent reported the lumbar region as the primary 

pain site, 43 percent the cervical/thoracic region and 12 percent reported mixed pain 

sites. 

3.4.4 Subjects Study IV 

The participants in the study were invited to answer the AHA survey and consisted of 

employees working for the municipalities and the county council of the county of 

Västernorrland. This screening instrument has been described in detail elsewhere (118). 



 

14 

It also included the identification of subjects with a potential risk of future long-term 

sickness absence due to NP/LBP. The average response rate was 78 percent. 

Individuals who had sufficient information on the questions concerning NP and LBP in 

the questionnaire and who reported NP/LBP were included. In total, 7,231 employees 

from the municipalities and county councils responded to the questionnaire, 155 were 

non-classifiable due to insufficient information on the questions regarding NP and LBP 

and 1,748 individuals reported no NP and/or LBP. Please refer to Figure 1.  

3.4.4.1  Figure 1.  

Overall, 5,328 employees with NP and/or LBP were included in the study. The study 

group consisted of 82 percent women and the mean age was 45.6 years (SD=10.5). The 

majority were non-smokers 80 percent), 66 percent had at most a high school education 

and more than 80 percent were married or co-habiting with or without children. 

Overall, 81 percent had suffered from back pain during the last year and 77 percent 

have had NP during the same period.  

3.5 PROCEDURES AND METHODS OF MEASUREMENT 

3.5.1 The Swedish version of the MPI (MPI-S) 

In studies I and III, the MPI-S questionnaire was completed as part of the baseline 

measurement at the clinics. The personnel at the clinics were not aware of the subgroup 

assignment. In study II, both the MPI-S questionnaire and the follow-up measurement 

instruments were mailed (by post) to the participants home address.  

 

The development of the MPI-S has been described earlier (96, 98). The reliability and 

validity of the MPI-S has been shown to be acceptable. It comprises 34 items and 

includes: 1) one psychosocial and 2) one behavioural section. Part 1 consists of five 

scales: Pain Severity (PS), pain-related Interference in everyday life (I), perceived Life 

Control (LC), Affective Distress (AD), and perceived Support from significant others 

(S). Part 2 encompasses three scales which measure the patient‟s perception of 

responses of significant others to displays of pain and suffering. The three scales are 
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Punishing Responses (PR), Solicitous Responses (SR) and Distracting Responses (DR). 

All scales included range from 0 to 6 where a high score indicates more of the 

characteristics in question.  

3.5.2 The short form-12 (SF-12) 

In study II, bodily pain, physical and mental health was estimated by using scales from 

the Short Form-12 (SF-12) (120). SF-12 was developed as a shorter alternative to the 

SF-36. It can be administered in two minutes or less, thus making it easy to use in 

large-scale studies (120, 121). The scale is scored positively so that a higher score 

indicates better physical and mental functioning and less bodily pain. 

 

3.5.3 Pain and pain-related sickness absence 

Five questions were used in study IV to distinguish individuals considered „at-risk‟ 

from those considered „less-risk‟ of future long-term sickness absence and disability 

due to NP/LBP and included: 1. „Have you had LBP in the past year?„ 2. „Have you 

had NP in the past year?‟ 3. „Have you been on sick leave this past year due to LBP 

and/or NP?‟ 4. „Do you currently experience NP/LBP?‟ 5. „Are you currently on sick 

leave due to NP/LBP?‟ Response alternatives for question 1-3 were; „Yes, once‟; „Yes, 

several times‟; „No‟. Response alternatives for questions 4-5 were either „yes‟ or „no‟. 

 

3.5.4 Sickness absence and disability pension 

3.5.4.1 Studies I, III and IV 

Information on sickness absence and disability pension were obtained from the 

Swedish Social Insurance Agency (SSIA) 18-24 months prior to the commencement 

of the studies as well during the entire follow-up period.  

During the follow-up period in these studies, it was necessary for the employee to 

notify the SSIA if he/she had been sick for more than 14 days, so that the employee 

could receive sick leave compensation from the SSIA. As a result, virtually all 

periods of sickness absence longer than two weeks are on record.  

Disability pension is granted if work capacity is permanently reduced by at least 25 

percent. Before sickness compensation is granted, all possibilities to perform work 

must be evaluated. Disability compensation is income-related and/or in the form of a 

guarantee benefit if the person has a permanent or long-term work capacity limitation 

as assessed by the SSIA. All granted disability pensions are thus on record.   

3.5.4.2 Study II 

Information about sick leave was gathered from the companies‟ payrolls. Thus, all 

sickness absence should be on record except for those whose employment was 

terminated during the study period. 

 

3.5.5 Rehabilitation economics 

In study I, the economic analyses are based on the costs of sickness absence and 

disability pension (number of days) in the three different MPI-S groups, calculated in 

terms of loss of production in accordance with the human capital approach (122). 
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Further, both the costs of rehabilitation (direct costs) and the costs for production loss 

(indirect costs) were incorporated in the total cost.  

 

The economic analysis was based on the following assumptions: 

 

 The cost of one year‟s sickness absence, in term of production loss, is 

calculated as amounting to €25,032, based on a one-year average salary for 

blue-collar workers (123). 

 

 All individuals work full-time, which amounts to 220 working days a year. 

 

 All individuals had an expected life span of at least 65 years.  

 

 All individuals who received disability pension would otherwise be working to 

the age of 65 and no individuals receiving full-time disability pension were 

expected to return to the labour market. This last assumption is based on 

statistics from SSIA, which show that less than 1 percent of individuals who 

receive full-time disability pension return to the labour market (124). 

 

All costs were stated in euro (€) at the exchange rate of 1 eur = 9.58 Swedish krona 

(SEK). The annual costs have been discounted by 3 percent to make the costs 

comparable over time.  

 

3.5.6 Explanatory variables 

In studies I, II and III the MPI-S subgroup classification was used as the explanatory 

variable.  

 

The participants in study II were classified into one of the three MPI-S subgroups using 

a software programme (125).  

 

In studies I and III, all participants were classified into one of the three MPI-S 

subgroups, using a non-hierarchical cluster procedure that was performed on the 8 

MPI-S scales using the centroid vectors from an independent sample (126).  

 

In study IV, employees considered „at-risk‟ were currently sick-listed due to NP/LBP 

or were experiencing current NP/LBP, had been on sick leave on at least one occasion 

in the past year due to NP/LBP and had several earlier episodes of NP/LBP during the 

past year. The „less-risk‟ group consisted of individuals who had reported NP/LBP 

and/or had been on sick leave once or several times in the past year. Individuals could 

also be considered at „less-risk‟ with current NP/LBP but without current sickness 

absence due to NP/LBP (Figure 1).  

3.5.7 Outcomes 

Sick leave was used as the primary outcome in all four studies. In studies I, III and IV, 

disability pension was also used as an outcome. Furthermore, in study I, economic 

analyses were calculated, and in study II, bodily pain, physical and mental health 

assessed by the SF-12 were secondary outcomes.   
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3.6 CONTENT OF REHABILITATION PROGRAMMES  

3.6.1 Multidisciplinary Rehabilitation Programme (MDP) 

3.6.1.1 Study I 

The multidisciplinary rehabilitation programme (MDP) lasted for four weeks and was 

a full-time, inpatient programme with a focus on increasing function and developing 

coping strategies in accordance with behavioural approaches. The programme was 

group-based, with a group size of about 14 persons. These four weeks were followed 

by a period of about five months during which activities took place outside the clinic 

in the form of work, exercise or vocational training. Support contacts and input 

during this period took place as required. The period was concluded by two days of 

monitoring at the clinic where the plans were checked. The rehabilitation included 

individual functional training and treatment, work technique and ergonomics, body 

awareness training, exercise, back school, pain management and self-efficacy training 

including relaxation. The staff delivering the treatment consisted of physical 

therapists, ergonomists and fitness trainers. A physician and a psychologist were 

available for consultations.  

 

3.6.2 Behavioural-oriented Physical Therapy (PT) 

3.6.2.1 Study III 

The aim of the PT intervention was to enhance physical functioning and promote 

sustainable behavioural change. Each participant was assigned to an individually 

tailored training programme, which was carried out on a part-time basis (approximately 

20 scheduled hours per week). The programme included individual goal setting, 

gradually increased exercises to improve muscular endurance, aerobic training, pool 

training, relaxation techniques and body awareness therapy. Homework assignments 

for physical activities were given according to the individual‟s interests and problem 

areas. The intervention was group based consisting of about 8 patients per group.  

3.6.3 Cognitive Behavioural Therapy (CBT) 

3.6.3.1 Study III 

The goal of the CBT intervention was to improve the subjects‟ ability to manage pain 

and to resume a normal level of activity. In this intervention, individuals were 

required to participate in scheduled activities for approximately 13-14 hours per 

week. Basic elements of the CBT included activity planning including work, goal 

setting, problem solving, applied relaxation, cognitive coping techniques, activity 

pacing, training in how to break vicious circles, assertion training and the role of 

significant others. Individually tailored homework assignments were given at the end 

of each session. The intervention was group based consisting of about 8 patients per 

group. 

3.6.4 Behavioural Medicine Rehabilitation (BM) 

3.6.4.1 Study III 

BM was a group-based multidisciplinary programme in which all parts of the PT and 

CBT programmes were included. BM was given on a full-time basis (40 scheduled 

hours per week). The intervention was group based consisting of about 8 patients per 

group. 
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3.7 STATISTICAL METHODS 

Statistical significance was set to p<0.05 in all analyses.  

 

3.7.1 Study I 

To facilitate a comparison with the previous follow-up of this material (127), the same 

analyses were initially repeated, this time using the SPSS 16.0 software package. 

Analysis of covariance (ANCOVA) was used to evaluate total sick leave (sickness 

absence and partial disability pension) during the entire follow-up period, controlling 

for sickness absence the quarter before rehabilitation. Complementary analyses without 

adjusting for sickness absence the quarter before rehabilitation was also carried out. 

The independent variable for days of sickness absence prior to intervention was 

stratified into ≤60 days and >60 days, as this had previously been found to be an 

intersection point found to distinguish patients‟ treatment outcome for this specific 

rehabilitation (128). Logistic regression was used to estimate the odds ratio (OR) of 

being granted full-time disability pension. The AC subgroup was used as a predefined 

reference category in all analyses concerning sick leave.  

 

3.7.2 Study II 

Due to violation of the normality assumption, all statistical analyses regarding sickness 

absence, physical and mental health as well as bodily pain were conducted by Kruskal-

Wallis 1-way ANOVA on ranks. Non-parametric tests are a suitable alternative for 

comparisons of three or more groups when data is not normally distributed (129). The 

Mann-Whitney U test applied with the Holm-Bonferroni correction for multiple tests 

was chosen for group-wise posthoc analyses. The AC subgroup was used as the 

predefined reference group in all analyses. To assess the risk ratio for long-term 

sickness absence during the follow-up period a modified Poisson regression was used 

(130). Long-term sickness absence was defined as >30 days and was supported by 

figures based on goodness of fit, where the 30-day cut-off had the lowest AIC and BIC 

values (131). In all of the analyses, the PASW 17.0 software package was used.  

 

3.7.3 Study III 

Total sickness absence during the follow-up period (partial sick days and partial 

disability pension were transformed and standardised into whole sick days) was 

analysed by linear regression. The variables of gender and education did not add any 

additional information to the analysis of variance and were thus removed from the final 

model. In addition, a bootstrapping re-sampling technique was used to obtain estimates 

of parameters and intervals. These estimates were almost identical to the results from 

the ordinary linear regression. The 'treatment-as-usual' control group was used as the 

reference category. In all of the analyses, the PASW 18.0 software package was used.  

3.7.4 Study IV 

Differences in total sickness absence between those „at-risk‟ and those at „less-risk‟ 

during the five-year follow-up period were analysed by analysis of variance. A 

modified Poisson regression (130) was performed to predict the annual relative risk 

(RR) for long-term sickness absence during the follow-up period. Long-term sickness 

absence was defined as ≥30 days. The RR to obtain full-time disability pension during 

the five-year follow-period was analysed with modified Poisson regression (130). In all 

of the analyses, the IBM SPSS 19.0 software package was used.  
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3.7.5 Confounders 

Sickness absence in the quarter before intervention and age were considered as 

confounders in the analysis in study I. In study III, confounders were age and days of 

sickness absence prior to intervention. Gender, age and level of education were 

considered confounders in study IV. 

 

3.8 ATTRITION 

During the follow-up period in study I, three patients received retirement pension and 

one patient died.  

 

In study II, a total of 17 individuals stopped their employment during the follow-up 

period. Information about sickness absence was available for 113 individuals at the 0-

18 month follow-up, and 109 individuals at the 19-36 month follow-up. The response 

rate on the SF-12 was at 18 months 76.2 percent and at 36 months 73 percent.  

 

In study III, a total of seven individuals (AC=3, ID=2 and DYS=2) died during the 

follow-up period and were thus not included in the follow-up analyses.  

 

In study IV, 84 (1.6%) individuals died during the follow-up period, where n=14 

(1.9%) belonged to the „at-risk‟ group and n=70 (1.5%) belonged to the „less-risk‟ 

group.  

3.9 ETHICAL APPROVAL AND INFORMED CONSENT 

Approval of all ethical considerations regarding the studies was obtained from the 

Committee on Ethics at the Karolinska Institutet, Stockholm. Written consent was 

obtained from all participants. 

 

 Study I - HUR; Dnr 94-340  

 Study II - AHA; Dnr 00-012 

 Study III - HUR; Dnr 94-340 

 Study IV - AHA; Dnr 00-012 with complement 2010/1516-32 
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4 RESULTS 

The results from the four studies are briefly summarised in this section. 

 

4.1 STUDY I 

Figure 2 illustrates that sick leave is reduced after rehabilitation regardless of subgroup 

affiliation, but it also shows that the DYS group consistently shows more sick leave 

both prior to rehabilitation and during the seven-year follow-up period. It appears that 

the amount of sick leave reaches its lowest value at one to two years after rehabilitation. 

An increase in sick leave is noted after the first two to three years, regardless of 

subgroup affiliation. 

 

4.1.1.1 Figure 2. 

 
 

Analysis of variance showed that the DYS group had a statistically higher amount of 

sick leave during the follow-up period compared to the AC patients, even after 

adjusting for sickness absence prior to rehabilitation (355.8 (CI 95% 71.7; 639.9)). No 

statistically significant results were found between ID and AC patients.  

 

In addition, separate analyses were performed for groups with different duration of 

sickness absence prior to the intervention (≤60 or >60 days). A significant difference 

was seen in the DYS versus the AC group with regard to sickness absence >60 days in 

the quarter before rehabilitation (473.4 (CI 95% 8.3; 938.6)), while there was no 

significant difference between ID and AC patients. In the group with ≤60 days of 

sickness absence, no significant differences were revealed between groups.  
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In summary, the analyses showed that the DYS patients had more total days of sick 

leave during the seven-year follow-up period than the AC patients.  

The DYS patient group showed a higher risk of receiving full-time disability pension 

during the follow-up period compared the AC patient group (OR 2.43 (CI 95%1.11; 

5.30), but this statistically significant difference disappeared when adjusting for 

sickness absence prior to rehabilitation.  

On average, patients in the DYS patient group lost 9.19 years in full production during 

the seven-year follow-up compared to 6.13 years in the AC patient group. Calculation 

of changes in costs per year (post-rehab minus pre-rehab) for each of the MPI 

subgroups reveals a change of € -6,379 for the AC group, € -5,636 for the DYS group, 

and € -2,194 for the ID group.  

There was an increase in costs of € 81,855 (€ 60,447 discounted) per individual in the 

DYS group compared to the AC group. There was a decrease in costs of € -34,205 (-

28,013 discounted) for individuals in the ID group compared to the AC group. Costs 

due to production loss are highest for the DYS patients and lowest for the ID patients.  

4.2 STUDY II 

The results show that the AC group has less sickness absence compared to the other 

two MPI-S groups. Furthermore, it is evident that all three MPI-S subgroups follow a 

distinctive course of sickness absence during the follow-up period (Figure 3). 

The Kruskal-Wallis one-way ANOVA rank test and Mann-Whitney U test revealed a 

statistically significant difference in the overall sickness absence between the MPI-S 

groups (p=0.013), as well as between ID/AC and DYS/AC at 36 months follow-up 

(ID/AC: median 22.56 (IR=60.78) p=0.024 and DYS/AC: median 30.32 (IR=125.54) 

p=0.014). The same analyses were performed at the 18 months follow-up: however, the 

analysis did not show a statistically significant effect on the overall sickness absence 

between the MPI-S groups.  

The relative risk of future sickness absence of more than >30 days at the 18 months 

follow-up was analysed with a modified Poisson regression analysis. All individuals 

were analysed in the full model and it revealed a statistically significant increase in the 

risk ratio (RR) for the ID and DYS subgroups (RR=2.086, p=0.032 (CI: 1.065 to 4.085 

and RR=3.278, p<0.001 (CI: 1.715 to 6.266), respectively) in comparison to the AC 

group at the 18 months follow-up. At the 36 months follow-up, there was an increased 

RR of 1.900, p=0.055 (CI: 0.987 to 3.657) for the DYS group compared to the AC 

group.  

The SF-12 was used to measure bodily pain, mental and physical health and revealed 

that both ID and DYS patients statistically differed (scored lower) from AC patients in 

all three scales at both the 18 and 36 months follow-ups. 
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4.2.1.1 Figure 3. 

4.3 STUDY III 

Neither the unadjusted nor the adjusted model (adjusted for age and sickness absence 

prior to intervention) reached statistical significance differences with regard to the 

development of sickness absence during the 10-year follow-up. For the ID and DYS 

subgroups the development of sickness absence after rehabilitation was similar in all 

three treatment alternatives as well as the CG. However, Figure 4 indicates that patients 

who participated in the BM programme had less sickness absence during the 10-year 

follow-up compared to the CG, regardless of MPI-S affiliation. The BM rehabilitation 

programme was also related to a reduction in the average sickness absence per quarter 

after rehabilitation compared to „treatment-as-usual‟ CG (with point estimate and 95% 

CI in parenthesis) p=0.021 (–12.9, CI: −23.9 to −2.0), adjusting for the interaction 

between MPI-S group and sickness absence prior to intervention. However, the trend 

in this study show that the AC patients responded favourably to all interventions, 

particularly the BM programme, in comparison to AC patients in the CG, with the 

exception of the PT rehabilitation alternative. 

No statistical significant differences were reached when comparing all treatment 

alternatives to the CG for each of the MPI-S subgroups (with point estimate and 95% 

CI in parenthesis) AC (-3.6, CI: -22.9 to 15.7), ID (-6.8, CI: -28.5 to 14.9) and DYS (-

4.6, CI: -20.6 to 11.5). 
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4.4 STUDY IV 

The results from this study reveal that the „at-risk‟ group has more sickness absence 

over time compared to the „less-risk‟ group, even though sickness absence appear to 

decrease somewhat for women in the „at-risk‟ group, please refer to Figures 5 and 6. 

Gender was found to have an interaction effect in the performed analyses; consequently 

the final analyses were gender-differentiated. The analysis of variance for total sickness 

absence during the five-year follow-up was adjusted for age and education. The mean 

total amount of sickness absence during the five-year follow-up period showed that 

both men and women in the „at-risk‟ group had statistically significant more sickness 

absence compared to men and women in the „less-risk‟ group. In addition, the modified 

Poisson regression consistently revealed that both men and women in the „at-risk‟ 

group had a statistically significant increase in the RR with regard to annual long-term 

sickness absence (≥30 days), compared to men and women in the „less-risk group 

during the five-year follow-up period. 

 

All in all, 233 women out of 627 and 19 out of 91 men in the „at-risk‟ group were 

granted full-time disability pension. In the „less-risk group, 328 out of 3,667 women 

and 33 out of 874 men were granted full-time disability pension. The modified Poisson 

regression model was adjusted for age and education and stratified by gender. Women 

in the „at-risk‟ group had an RR of 3.8, p<0.001 (CI: 3.31 to 4.40) to be granted 

disability pension and men had an RR of 5.2, p<0.001 (CI: 3.01 to 9.12) compared to 

the „less-risk‟ group.  
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4.4.1.1 Figure 5. 

 

4.4.1.2 Figure 6. 
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4.5 SUMMARY OF THE STUDIES 

4.5.1.1 Table 1. Descriptive statistics of the included studies. 

  Study I Study II Study III Study IV 
Title A 7-year follow-up of multidisciplinary 

rehabilitation among chronic neck and 
back pain patients. Is sick leave outcome 
dependent on psychologically derived 
patient groups? 

Using a psychosocial subgroup 
assignment to predict sickness absence in 
a working population with neck and back 
pain. 

Effectiveness of different interventions 
using a psychosocial subgroup assignment 
in chronic neck and back pain patients – a 
10-year follow-up 

Evaluation of a simple mass screening 
method for identification of individuals 
with neck and/or low back pain 
considered ’at-risk’ for future sickness 
absence 

Aim of the study • To evaluate the ability of a classification 
method based on the MPI-S to predict 
rehabilitation outcome (sick leave) among 
chronic neck and back pain patients for a 
period of seven years after 
multidisciplinary rehabilitation.  
• To use the MPI-subgroup information in 
conjunction with other clinical data, in 
this case sickness absence prior to 
rehabilitation.  
• To evaluate the economic outcome of 
rehabilitation across the defined patient 
groups.  

• To evaluate the predictive validity of a 
subgroup classification based on the 
Swedish version of the MPI (the MPI-S) 
among gainfully employed workers with 
NP and LBP during a follow-up period of 
18 and 36 months. 

• To evaluate the potential interaction 
between treatment content and MPI-S 
patient characteristics on sickness 
absence during a 10-year follow-up.  

• To evaluate a mass screening method to 
identify individuals with NP/LBP regarded 
‘at-risk’ of future long-term sickness 
absence and disability pension.  

Sample The HUR-study The AHA-study The HUR-study The AFA Insurance cohort 

No of participants 146 126 194 5328 

Data collection Questionnaire, register data Questionnaire, register data Questionnaire, register data Questionnaire, register data 

Study design Prospective, controlled observational 
study 

Prospective multicentre study Randomised controlled multicentre trial Prospective cohort study 

Method of analysis ANCOVA, Logistic regression Kruskal-Wallis 1-way ANOVA, Mann-
Whitney U test, Modified Poisson 
Regression 

ANOVA, Linear regression, bootstrapping ANOVA, modified Poisson regression 

Explanatory 
variables 

MPI-S subgroup classification  MPI-S subgroups classification MPI-S subgroup classification  'At-risk' and 'less-risk' 
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Outcome  Sickness absence, disability pension, total 
cost 

Sickness absence, bodily pain, physical 
and mental health 

Sickness absence Sickness absence, disability pension 

Main results Patients with more pronounced 
psychosocial difficulties (DYS) have more 
sickness absence compared to patients 
with less pronounced psychosocial 
difficulties and better coping abilities 
(AC).  

Subgroups based on psychosocial 
characteristics showed different 
prognosis with regard to sickness absence 
during the 36 months follow-up period.  

Multidisciplinary rehabilitation is more 
advantageous compared to its single 
components for all MPI-S groups with 
regard to future sickness absence. 
However, the statistical power was low 
and the results did not reach statistical 
significance.   

A classification method based on basic 
pain characteristics is effective in 
identifying individuals with an increased 
risk of future long-term sickness absence 
and disability pension.  

Key points • Failure to adapt treatment content to 
patients needs may lead to less cost-
effective rehabilitation for certain 
subgroups of patients. 
 

 This classification method based on 
psychosocial characteristics can be used to 
find employees with an increased risk of 
future sickness absence. 
 

• There may be subgroups of patients with 
neck/back pain that benefit differently 
from different treatments. 
• Additional studies with larger study 
groups are needed to investigate further 
these findings. 

• Mass screening using five simple 
questions is effective in identifying 
individuals at risk for future sickness 
absence. 
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5 DISCUSSION 

5.1 OVERALL SUMMARY 

The overall purpose of this thesis was to investigate the clinical relevance and 

predictive ability of psychosocial subgrouping and identification of individuals with 

NP/LBP considered „at-risk‟ for future sickness absence and full-time disability 

pension. This was accomplished by subgrouping individuals using two classification 

methods: one based on psychosocial factors and one based on pain and pain-related 

sickness absence.  

 

The predictive ability of psychosocial derived subgroups was demonstrated in three 

different populations (studies I to III) and in the fourth study a simple mass screening 

method showed some predictive ability. All studies used long-term follow-ups.  

Consequently, the methods presented in this thesis may be considered clinically useful, 

valid and reliable classification tools and could be part of any rehabilitation programme 

as well as in the initial assessment of individuals with NP/LBP. 

 

5.1.1 Studies I to III 

The results from these three studies reveal that individuals with more pronounced 

psychosocial difficulties (DYS patient subgroup) consistently has more sickness 

absence compared to individuals with less pronounced psychosocial difficulties (AC 

patients) during all three long-term follow-ups. ID patients also have more sickness 

absence compare to the AC subgroup, even though the psychosocial differences 

between ID and AC are not as evident as between DYS and AC patients. These results 

somewhat contradict one earlier study on these subgroups where DYS patients 

benefitted more from rehabilitation compared to AC patients (132). However, outcome 

variables and follow-up periods differed between the studies included in this thesis and 

the one by Riipinen et al. (132), which could explain some of the differences. 

 

With regard to disability pension, study I revealed that DYS patients did have a higher 

OR of receiving disability pension compared to AC patients and the results reached 

significant levels when not adjusting for sickness absence prior to intervention. 

However, there was no statistically significant difference when stratifying individuals 

into groups that had been on sickness absence ≤ 60 days versus > 60 days.  

 

In study I, the economic analysis demonstrated that the production losses among DYS 

patients were considerable when compared to AC patients after intervention. However, 

this does not necessarily mean that it is not cost-effective to refer DYS patients to a 

vocational rehabilitation programme, since a control group would have been needed in 

order to answer this question. In other words, the progression of patients belonging to 

the DYS subgroup that goes untreated or receives another type of rehabilitation is 

unknown. 

 

In study II, DYS and ID patients demonstrated more total sickness absence at the 36 

months follow-up and more long-term sickness absence at the 18 months follow-up. 

Furthermore, the AC group reported less bodily pain and better physical and mental 

health at both follow-ups. Since some of the employees received rehabilitation during 

the study period (17 employees), this could have affected the results. However, 

adjusting for rehabilitation did not substantially change the results.  
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In study III, the main results did not reach statistical significance for the outcome 

sickness absence during the 10-year follow-up period. However, it appears that the AC 

patients benefits most from the interventions, except for PT. There were also some 

indications that the BM intervention was most effective also for the DYS and ID 

groups.  

 

5.1.2 Study IV 

The results from study IV revealed that individuals classified as „at-risk‟ had more 

annual and total sickness absence during the five-year follow-up compared to 

individuals at „less-risk‟. The results from study IV show that prior sickness absence 

has a profound impact not only on future sickness absence but also on future full-time 

disability pension. 

The findings in study IV highlight the importance of early screening as well as early 

detection of individuals considered „at-risk‟ is of outmost importance as 

musculoskeletal-related problems may become more resistant to treatment over time 

(29). Thus, preventive efforts with regard to the risk of development of chronicity 

should be the primary focus for this group of patients.  

 

The mass screening tool tested in study IV could be considered fairly simple. However, 

it was developed for use in large worksite surveys and the questions were intended to 

have a good face validity to increase response frequency among employees. 

Consequently, it should be seen as a first step in identifying individuals with NP/LBP 

considered „at-risk‟ of future long-term sickness absence and full-time disability 

pension. A more in depth investigation, including screening of both red and yellow 

flags (12, 14, 15, 103), of those individuals considered „at-risk‟ should instead take 

place, for example, at the OHS. However, screening procedures may infer negative 

consequences for participating individuals (104, 105). It is therefore important to offer 

help and support from the OHS in conjunction to such screening. This needs to be 

considered before administrating screening surveys, as potential consequences should 

not outweigh the possible positive benefits of such a screening. 

 

5.2 RESPONSE TO TREATMENT 

5.3 STUDIES I AND III 

In studies I and III, there is a pronounced decrease in sickness absence for all three 

MPI-S subgroups during the first two to three years following rehabilitation. 

Thereafter, the number of days of sickness absence increase again to reach almost the 

same levels as before the intervention. Nevertheless, there is a visible difference in the 

amount of sickness absence for the different subgroups during the entire follow-up 

period.  

 

In study I, the three derived patient subgroups were given the same multidisciplinary 

rehabilitation. The results show that it is evident that individuals with less pronounced 

psychosocial difficulties (AC) respond better to treatment. Furthermore, individuals 

that belong to the AC subgroup consistently have less sickness absence and disability 

pension compared to both DYS and ID individuals. The differences in days of sickness 

absence could not be explained by differences between AC and DYS patients in 

sickness absence prior to rehabilitation.  
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In study III, the potential interaction between interventions and the derived subgroups 

was investigated. The design of this study made it possible to compare how individuals 

within the same subgroup (e.g. the DYS group) benefitted from different interventions 

(treatment or control). Consequently, it was expected that for the DYS and ID 

subgroups a behavioural medicine full-time programme should be more effective than 

its single components, whereas all the three treatment conditions should be 

advantageous for the AC group. Even though the results were non-significant they 

consistently indicated that, similar to study I, the AC subgroup has less days of sickness 

absence during the follow-up period compared to both DYS and ID patients, except for 

the PT intervention.  

 

AC patients seem to respond best of all MPI-S subgroups to the BM rehabilitation, 

even though there is a reduction in sickness absence for both DYS and ID patients 

participating in the BM rehabilitation programme compared to patients in the CG. 

Concerning the CBT and PT interventions, there appear to be no substantial long-term 

effects on sickness absence for any of the MPI-S subgroups. The difference in outcome 

between the three subgroups might be due to important determinants for claiming sick 

leave due to NP/LBP, such as negative beliefs of LBP, lack of coping and poor mental 

health (133). For example, DYS patients often rely on fear-avoidance coping strategies 

while AC individuals are characterised by better coping abilities, less pain and co-

morbidities and report a more positive outlook with regard to LBP (134-136). 

Furthermore, even though similar to DYS patients, ID patients cope differently than 

DYS patients. Thus, some adjustments may need to be made when considering the 

different needs of the three different subgroups. Subgroups with more pronounced 

psychosocial difficulties, such as DYS and ID patients, might need a more extensive 

vocational rehabilitation programme and counselling focusing on different coping 

strategies with regard to pain management. Also, ID patients may benefit from 

interventions related to improved interpersonal relationships. It is noteworthy that the 

predictive validity of the defined subgroups was also confirmed in a gainfully 

employed working population (study II) which indicates their clinical meaningfulness 

also in a more acute/subacute phase.  

 

These results coincide with earlier Swedish studies where DYS patients had 

significantly more days of sick leave and reported more utilisation of health care 

resources after vocational rehabilitation, compared to AC patients during the 18 months 

follow-up period (127). Furthermore, the differences in days of sickness absence could 

not be explained by differences between AC and DYS patients in sickness absence 

prior to rehabilitation (127). This further supports the theory that DYS patients are 

more prone to more sickness absence compared to individuals belonging to the AC 

subgroup.  

 

5.4 GENERAL DISCUSSION 

Studies I to III were accomplished under different circumstances and in different 

populations. Study I can be characterised as an effectiveness study since it used 

consecutively referred patients, study II used a gainfully employed population and 

study III was primarily an efficacy study where the participants were included for the 

sole purpose of the original treatment outcome study. Despite these different conditions 
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under which the studies were carried out the results were relatively similar in that 

individuals in the AC group consistently came out with the most favourable outcomes. 

Therefore the results may be generalizable both to working and clinical populations. 

However, it should be admitted that the working population in study II came from 

male-dominated manufacture industries which makes it uncertain how the results are 

transferable to other types of workplaces and female dominated populations. In study 

IV the study population was almost reversed compared to study II concerning the 

gender distribution and the study population came from municipalities and county 

councils. Subsequently, the results appear to be generalizable to similar populations. 

 

There is some consensus in the scientific community that psychosocial variables are 

stronger predictors of persistent disability than biomedical factors (12, 13). In fact, 

there is evidence that structural changes, as seen on imaging, within the spine has little 

impact with regard to CNSLBP (137). The findings in this thesis highlight the 

importance of psychosocial risk factors as well as early screening with regard to both 

sickness absence and full-time disability pension. The findings are also in agreement 

with research in which previous episodes and psychological risk factors, have been 

suggested to be of particular importance in the course of LBP (3, 14, 15, 38, 39).  

 

Prevention of NP/LBP has become a public health priority. Individuals with NP/LBP 

do not always actively seek health care for their problems, not even when they may 

experience flare-ups, recurrences or when they experience continual pain. Enthoven et 

al. (53) found that about half of the respondents in their study reported pain and 

disability at the five-year follow-up but only 32 percent reported health care 

consumption. This was similar to the reported pain and disability at the one-year 

follow-up of the same population. In addition, recurrences and/or continual pain were 

reported during the past six months at the five-year follow-up. Moreover, recurrences 

and/or continual pain at the one-year follow-up were associated with worse outcomes at 

the five-year follow-up (53). This non-seeking health care behaviour could become 

problematic as some patients may fall into chronicity with associated complex 

manifestation of chronic pain and a subsequent decrease in activity levels, future long-

term sickness absence and full-time disability pension. However, non-seekers could 

also be considered better copers. 

 

At present, there are few prospective studies on differential treatment outcomes among 

subgroups of patients with NP/LBP. However, there is evidence that tailored 

intervention reduces medical costs and is more effective in an early full-time return to 

work (138). Fritz et al. (138) also demonstrated that tailored interventions showed a 

reduction in medical costs. There are randomised controlled trials demonstrating a 

higher therapeutic effect when matching treatment to a specific subgroup (81, 139), 

while others show that matching treatment to patients needs does not enhance outcomes 

(140). Study III demonstrated that certain subgroups of patients (AC) show greater 

improvement after receiving multidisciplinary intervention compared to others (DYS 

and ID). However, more research with larger study groups is needed in this area as it is 

still to be demonstrated that distinctive subgroups of individuals with chronic 

musculoskeletal pain respond differently to different interventions.  

 

Heitz et al. (141) have suggested that a psychosocial intervention may be more 

effective in a subacute phase but that an interdisciplinary approach is justified for 
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patients in both subacute and chronic stages of LBP. Cognitive behavioural intervention 

has been found to have a sustained positive effect on subacute and chronic LBP in a 

primary care setting (111). However, the short term effect of CBT (≤ 4 months) has 

been found to be similar to manipulation, exercise, postural approach and acupuncture 

(111). There are some indications that the addition of behavioural components to a 

treatment regimen can reduce sickness absence when applied to patients with CNSLBP 

(142). Slater et al. (143) suggest that patients receiving a behavioural rehabilitation 

intervention at the subacute phase recovered to a higher degree with regard to pain and 

disability compared to the control group. Moreover, there appears to be a dose/response 

effect as the effect of the treatment was three times higher for individuals with subacute 

LBP who completed all four behavioural medicine sessions and attended the booster 

session compared to individuals who did not receive the maximum therapeutic dose 

(143). A simple screening questionnaire, like the one presented in study IV, could be a 

helpful tool in the identification of individuals considered „at-risk‟ of future long-term 

sickness absence due to NP/LBP and who have not yet sought health care for their 

symptoms. A prompt identification and intervention could be essential in the prevention 

on long-term disability among individuals with NP/LBP, thus reducing societal costs 

due to chronic pain. 

 

A single treatment may only offer a limited solution to the problem for patients with 

CNSLBP. This could be due to the fact that a single intervention only target parts of 

what makes up the complexity of chronic pain. Rather, the treatment of choice seems to 

be a multidisciplinary intervention comprised of physical exercises and biopsychosocial 

and behavioural interventions that is similar to the behavioural medicine programme in 

study I and III. Furthermore, systematic reviews have demonstrated that 

multidisciplinary treatment has a higher success rate in chronic patients with regard to 

functional improvement and pain reduction compared to a pure biomedical intervention 

(103, 144). Multidisciplinary treatment also produces good long-term outcomes (145, 

146), which is further supported through study I and III included in this thesis. 

Moreover, a multidisciplinary intervention appears to be the best choice of treatment 

regardless of MPI-S subgroup classification compared to „treatment-as-usual‟ control 

group.  

 

Multidisciplinary treatment appears to be beneficial for patients with NSLBP in all 

stages of chronicity and subgroups (74). However, the choice of treatment seems vital 

for patients with a poor prognosis (112). Considering the different patient profiles in 

these studies, it appears that multidisciplinary treatment is the best intervention to 

address effectively the multidimensional aspects of chronic pain. Studies I and III in 

this thesis support current clinical guidelines recommending intensive multidisciplinary 

rehabilitation for patients with chronic or subacute LBP who do not improve with self-

care education (147). Furthermore, multidisciplinary treatment has been proposed to be 

the most effective way to help the patient to a faster return-to-work, lessens subjective 

disability and reduces the number of days on sick leave (148).  

 

All the studies described here employ long-term follow-ups. The major reason for 

applying a long follow-up is to test the accuracy of a prediction model as it often 

appears to decline over time (68). That is, its clinical or scientific usefulness may be 

acceptable in the short-term but less accurate for longer periods of time. Reliable long-

term prognoses are important as they can be used to modify prognostic factors by 



 

32 

adjusting or further individualise interventions. The findings in this thesis are in line 

with findings demonstrating a less visible effect with regard to treatment when a longer 

follow-up time is applied (145, 149). Long-term follow-ups can also help clinicians 

educate patients about their condition (150).  

 

5.5 METHODOLOGICAL CONSIDERATIONS 

5.5.1 Strengths 

Highly dependable registry data from the SSIA regarding disability pension and 

sickness absence lasting more than two weeks were available for all subjects in study I, 

III and IV for the entire follow-up periods. Consequently, all sickness absence is on 

record. In study II, information about sickness absence was gathered from the 

companies‟ payrolls and was thus available from day one. As a result, all sickness 

absence is on record except for those whose employment was terminated during the 

study period in study II. 

 

5.5.2 Limitations 

There are some methodological limitations that need to be acknowledged. The reason 

for both sickness absence and disability pension was not known (47, 151), as this 

information was not provided by either the SSIA or the companies‟ payroll. 

Consequently, data on sickness absence or disability pension may mirror other possible 

health complaints of the participating individuals. However, it seems reasonable to 

assume that the primary reason for sickness absence and disability pension among these 

individuals was in fact related to musculoskeletal complaints, as patients received 

rehabilitation for this specific health problem or were seeking help for NP/LBP. This is 

further supported by Enthoven et al. (53) as they found that about half of the 

respondents in the same study population reported NP/LBP pain and disability at both 

the one-year and five-year follow-ups.  

 

Participants in long-term follow-up studies such as these could be influenced by several 

factors that are unrelated to a certain treatment or predictive model, such as a person‟s 

social support system, co-morbidities, unemployment and other work-related factors, 

etc. (47). With longer follow-up periods, the higher this risk may be. On the other hand, 

if such unrelated factors are evenly distributed across the subgroups evaluated here, 

they may not substantially affect the result. However, since sick leave is a multifactorial 

phenomenon this is a possible limitation of the studies.  

Since both study I and III used data gathered in studies that were not originally 

powered for subgroup analyses the subgroups became small and this was especially the 

case in study III. However, despite this low statistical power in the study it was 

considered as meaningful to do this evaluation since it enabled some preliminary 

information about how these different interventions might interact with the described 

subgroups.  

 

In an earlier study it was shown that approximately one third of patients classified into 

one of the MPI groups may change groups within one month (97). However, the 

majority of patients who change classification group show a response pattern that 

represents aspects from more than one of the three MPI-S profiles (also known as 

Hybrid) (97). Nevertheless, it has not been possible to predict patient group instability 

using demographic and clinical variables except for unemployment, which increase the 

risk of instability (97).  
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Individuals who had missing data in section two of the MPI-S, which requires a 

significant other, were excluded since their patient profile is unclassifiable. In addition, 

in study II several individuals classified as Hybrid were excluded, as it has been argued 

that they do not render any valid clinical information (152). This contributed to small 

subgroups, thus further decreasing the statistical power and increasing the risk of Type 

II errors failing to reject the null hypothesis when in fact it is wrong. These 

shortcomings could potentially have been avoided by clarifying the meaning of 

significant other in section two of the MPI-S questionnaire (153). In the future 

development of the MPI-S, this should be considered. 

Non-responsiveness in study II with regard to mental and physical health as well as 

bodily pain at 18 and 36 months follow-ups may have introduced some bias. However, 

this non-response was proportionally similar between the MPI-S groups.  

 

Generally, sickness absence has a tendency to have a positively skewed distribution 

which violates the normality assumption. However, several steps were taken to reduce 

this. For instance, the non-parametric Kruskal-Wallis 1-way ANOVA on ranks and 

bootstrapping were used in study II and III, respectively. Bootstrapping provides a way 

of accounting for distortions in a sample that may not be fully representative of a 

population by obtaining estimates of parameters and confidence intervals. This method 

is often used as an alternative to interference-based on parametric assumptions (154).  

5.6 IMPLICATIONS FOR THE FUTURE 

The classification of subgroups of individuals needs to be evidence-based. This thesis 

confirms that the chronic non-specific back pain population does consist of distinct 

subgroups of patients. The three subgroups described here also seem to have a long-

term predictive validity. Subgrouping can also be useful to improve further the 

understanding of prognosis of patients with chronic non-specific back pain. 

Furthermore, recognising the response to an intervention as well as understanding the 

natural history of LBP may be helpful in the prognosis of patients with NP/LBP (72). 

However, it is vital to take into consideration the complexity of chronic non-specific 

back pain as patient symptomatology and response to treatment may vary and will thus 

require personalisation of care.  

 

Clinically, it would be valuable to be able to identify individuals/patients with a good 

prognosis as this could be used to reassure patients and could possibly limit the increase 

in resources of unnecessary, expensive or invasive interventions. Furthermore, it is 

possible that early and effective treatment should be the main focus of future research 

in this area with regard to patients with acute/subacute non-specific back pain. 

Treatment selection may be based on subgrouping, patient preferences, treatment 

availability, costs and possible side effects. Furthermore, care should be oriented 

towards the identification and management of individuals and environmental barriers 

preventing the return to usual activities and on decreasing symptom-based management 

(155). When classifying individuals with LBP into subgroups, it is recommended that a 

biopsychosocial approach should be used (156, 157). In addition, one should keep in 

mind that individual variations will always be present, thus clinical assessment and 

design of an intervention should also be carried out on an individual level.  

The results from these studies suggest that psychosocial subgrouping and intervention 

using a multidisciplinary approach may be helpful in the rehabilitation of patients 

with chronic back pain (158). Furthermore, the sub-acute phase has been suggested to 
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be the optimal intervention window (159). Especially considering the possibility that 

when chronic pain becomes more longstanding rehabilitation also becomes more 

difficult (158). However, one should not exclude patients already considered chronic 

from treatment as they seem to respond quite well to multidisciplinary intervention.  

In summary, health care professionals should rely on their clinical judgment and 

expertise (77) and a valid classification of patients into psychosocially derived 

subgroups could add meaningful information for the clinician concerning, for example, 

treatment planning and as an independent standard that can be compared with the 

clinicians view of the patient. 
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6 CONCLUSIONS 

Based on the findings in this thesis, the following conclusions have been drawn:  

 

 Patients with more psychosocial difficulties have more days of total sickness 

absence during the seven years following multidisciplinary vocational 

rehabilitation compared to patients with fewer psychosocial. This difference 

appears to be more pronounced among individuals with longer sickness absence 

(>60 days) prior to rehabilitation.  

 

 Economic analyses demonstrated that the production losses among DYS 

patients after rehabilitation were considerable when compared to AC patients. 

 

 Failure to adapt treatment content to patients‟ needs may lead to less cost-

effective rehabilitation for certain subgroups of patients.  

 

 There is a difference in the development over time between the three MPI-S 

subgroups among gainfully employed workers with NP/LBP. The ID and DYS 

groups showed more sickness absence during the 36 months follow-up period. 

The ID and DYS groups also reported more bodily pain and poorer mental and 

physical health during the same period. 

 

 Multidisciplinary rehabilitation is more advantageous compared to its single 

components for all MPI-S groups with regard to future sickness absence. 

 

 Patients belonging to the AC subgroup respond more favourably to a 

multidisciplinary intervention compared to ID and DYS patients.  

 

 A simple mass screening method based on pain and pain-related sick leave is 

effective in identifying individuals with an increased risk of long-term sickness 

absence and disability pension in the future. 

 

 A mass screening of individuals with NP/LBP may be helpful in the 

management of these individuals. 
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7 FUTURE RESEARCH 

The psychosocial classification model evaluated in this thesis needs further evaluation. 

Firstly, from a more general perspective, studies need to be primarily designed for 

subgroup analyses. This necessitates larger study groups and study designs using 

control groups. When these demands are met, it would be possible to evaluate 

interventions that more specifically target the potential needs of the described patient 

profiles. It might also be beneficial to combine information on patient profiles with 

other clinical data, such as pain duration, recurrence of pain, psychological or social 

variables in these evaluations. Concerning the mass screening of employees at risk of 

future work disability due to NP/LBP, it would be valuable to use controlled designs 

where the screening model used here, or similar simple models, in combination with 

measures at the OHS were evaluated.  
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