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Long term sick leave, subjective health complaints 
and sense of coherence, a cross-sectional study
Hilde Stendal Robinson1*, Camilla Coward1, Wenche S. Bjorbækmo1 and Eva Langeland2

Abstract: Background: Long-term work absence is increasing in Western countries. 
More people suffer from subjective health complaints, such as musculoskeletal 
pain and depression-like symptoms. Social rights and benefits are based on medi-
cal diagnoses; hence large resources are used to identify the biological causes. An 
alternative approach towards medicalization and diagnosis, like Salutogenesis, with 
the key factor “Sense of coherence” (SOC) should be approved. Purpose: To explore 
the level of SOC, anxiety and depression, as well as the associations between SOC 
and general resistance resources (GRRs) and deficits, in people with subjective 
health complaints on long term sick leave. Material and methods: Cross-sectional 
study, including data from 892 participants from the Friskgården (Norwegian health 
promotion center) database. The questionnaire included the SOC-13, the Hospital 
Anxiety and Depression Scale and questions about demographics and sick leave. 
Multivariable linear regression models were used. Results: Participants’ mean (SD) 
age was 49 (10) years, 70% were women. Mean SOC was 59.4 (13.3). The mean 
anxiety and depression for all participants were 8.7 (4.4) and 6.2 (3.8) respectively. 
No difference was found in SOC in participants on sick leave less than, compared 
with more than one year (p = 0.07). Conclusions: People on long-term sick leave 
have lower SOC and higher level of anxiety and depression than previously shown 
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in general populations. Large parts of the SOC variation are explained by GRRs 
and deficits, indicating potentials for improvement by for instance participation in 
Salutogenic/resource oriented therapy.

Subjects: Rehabilitation Medicine; Health & Society; Disability; Health Conditions; Chronic 
Diseases

Keywords: Salutogenesis; resistance resources; anxiety; depression; HADS

1. Introduction
Long term absence from work due to sickness is a major concern for Western countries including 
Norway. Sick leave implies large social and economic costs where long term sick leave represents 
the largest cost. An increasing number of people suffer from, and are on sick leave due to, subjective 
health complaints. These are complaints without objective signs or symptoms, such as musculoskel-
etal pain, sleep deprivation and depression-like symptoms (Ihlebaek, Eriksen, & Ursin, 2002). Social 
rights and benefits, however, are regulated by medical diagnoses and large resources are used to try 
to identify the biological cause of the complaints. Hence, there is more emphasis on symptoms and 
disease than on the peoples’ perception of their health and resources. Previously published studies 
report that around 20% of the consultations in general practice concern subjective health com-
plaints (Burton, 2003; Rosendal, Carlsen, Rask, & Moth, 2015) and these complaints cause more than 
half of the long-term sick leave (Aakvik, Holmås, & Kamrul Islam, 2010; Wynne-Jones, Mallen, & 
Dunn, 2010). There is also a lack of knowledge concerning factors relevant for a return to work 
(Svensson, Mussener, & Alexanderson, 2010) and a more specific understanding of health and sick-
ness in relation to long term sick leave (Allebeck & Mastekaasa, 2004). Research has, however, dem-
onstrated that personal factors like coping and adaptability can be of importance for long time sick 
leave and also for return to work (Hansen, Edlund, & Branholm, 2005; Svensson, Mussener, & 
Alexanderson, 2006).

Several studies recommend health personnel to change their attitude when treating patients with 
subjective health complaints and that alternative approaches to disease and medicalization should 
be approved (Catford, 2014; Hay, 2010; Hoefsmit, Houkes, & Nijhuis, 2012; Hollnagel & Malterud, 
2000; Waddell, 2006).

Salutogenesis (salute—of health, and genesis—the origins, or coming into existence), might be a 
more viable concept and theory to understand health and illness (Antonovsky, 1979). This interdis-
ciplinary theory focuses on peoples’ own perception of their health and suffering and what promotes 
health rather than disease. Furthermore, Salutogenesis identifies perceived individual and collective 
general resistance resources (GRRs). GRRs are physical and biochemical resources, such as knowl-
edge, identity, social support, inner feelings, values, coping strategies and different material goods, 
resources that may promote an effective management of tension in demanding situations 
(Antonovsky, 1987).

A key factor in Salutogenesis is “a Sense of Coherence” (SOC), defined through three components. 
Comprehensibility: a belief that things happen in an orderly and predictable fashion, challenges and 
events are understood, and that one can reasonable predict what will happened in the future; man-
ageability: a belief that things are manageable and within control and that one has the skills and the 
resources that are needed to take care of things, and capable to meet the demands; meaningful-
ness: a belief that things in life are interesting and the demands are challenges that motivate one 
towards investment and engagement (Antonovsky, 1979, 1987). The Salutogenic model focuses on 
peoples’ active adaptation in the interplay between their SOC and use of GRR, and a stronger SOC is 
associated with higher levels of GRR. When a person has the presence of negative factors for health 
such as depression, pain and anxiety he/she has general resistance deficits (GRD) and is likely to 
have a lower SOC (Antonovsky, 1979, 1987).
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Previous research has shown that persons on long-term sick leave have lower SOC than employed 
persons (Bergh, Baigi, Fridlund, & Marklund, 2006; Hansen, Edlund, & Henningsson, 2006; Lydell, 
Marklund, Baigi, Mattsson, & Månsson, 2011). There is also a strong relationship between SOC and 
factors measuring mental health, and SOC is negative related to anxiety, burnout, demoralization, 
depression, hostility, hopelessness, perceived stress and post-traumatic stress disorder (Eriksson & 
Lindstrom, 2007).

Few studies have investigated SOC among people on long-term sick leave and no studies have 
applied the Salutogenic model by exploring the associations between SOC and GRR/GRD among 
people on long-term sick leave. The main purpose of this study was therefore to explore the level of 
SOC as well as the associations between SOC and different GRDs and GRRs in people on long term 
sick leave due to subjective health complaints in Norway.

2. Materials and methods
The participants in the present cross-sectional study were selected among persons on sick leave 
included in the database from Norwegian health promotion centers (Friskgården) in the period 
1994–2011. The centers are located in different parts of Norway and routinely collect data from their 
participants in a database (FG database), approved by the Norwegian Data Protection Authority. The 
database consisted of 3213 participants. A total of 907 participants had been on 100% sick leave for 
more than eight weeks and 892 of them had the sufficient amount of data to be included in the 
study.

All participants gave written consents for participation and completed the comprehensive ques-
tionnaires at home, after their first contact with their supervisor at Friskgården. The Regional 
Committee for Medical Research Ethics provided formal approval for the study (Reference number 
2011/1698).

Friskgården provides courses and training with the objective that every individual adult should be 
given the opportunity to take part in work related activity. The activities at Friskgården are based on 
a Salutogenic approach.

2.2. Outcome measure; sense of coherence (SOC)
SOC was measured by The Sense of Coherence Questionnaire (SOC-13) (Antonovsky, 1987). SOC-13 
has been tested for validity and reliability in several studies (Antonovsky, 1993; Eriksson & Lindstrom, 
2005, 2007; Feldt et al., 2007; Hittner, 2007). A systematic review also concluded that the SOC scale 
seems to be a reliable, valid and cross-culturally applicable instrument measuring to what extent 
people managed stress and were able to stay healthy (Eriksson & Lindstrom, 2005). SOC-13 com-
prises 13 items related to comprehensibility (five items), manageability (four items), and meaning-
fulness (four items). Responses to all items are scored on a seven-point, Likert-type scale. The total 
score ranges from 13 to 91, with higher scores indicating a stronger SOC. The Cronbach Alpha (α) in 
the present study was 0.88.

2.3. Explanatory variables

2.3.1. General resistance resources (GRR)
The following GRRs were measured: sleep quality, ability to relax, self-efficacy, control/influence, 
inherent worth and optimism all answered on numeric rating scales (NRS) from 0 to 10 (10 is worst).

2.3.2. General resistance deficits (GRD)
The Hospital Anxiety and Depression Scale (HADS), is a self-administered questionnaire and is used 
as a measure of global emotional distress (Zigmond & Snaith, 1983). The HADS-14 has been vali-
dated in several studies and translated into 78 languages (Bjelland, Dahl, Haug, & Neckelmann, 
2002). The two dimensions of the questionnaire measure depressive symptoms (seven items) and 
anxiety symptoms (seven items). Each item scores on a response category (0–3, 3 is worst), and the 
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total score for the scale ranges from 0 to 42 (Zigmond & Snaith, 1983). HADS has good internal con-
sistency and a previous study reported Cronbach alpha score 0.94 (Whelan-Goodinson, Ponsford, & 
Schönberger, 2009). A literature review supports the validity of the scale (Bjelland et al., 2002). The 
Cronbach Alpha (α) in the present study was 0.85 for anxiety symptoms, 0.80 for depression symp-
toms and 0.89 for the HADS total score.

2.3.3. Other variables
Pain bothersomeness is measured by one single question: How much bothered are you from pain? 
Answered on a NRS (0–10, 10 is worst). In addition the extent of worries (Do you often worry?) was 
asked and answered on NRS from 0 (very seldom)–10 (very often).

Sociodemographic variables as age, gender, level of education, as well as length and volume of 
the sick leave were also asked for.

The length of sick leave was recoded into less than one year (=0) and one year or more (=1) for 
analysis purposes.

3. Statistical analyses
Descriptive data are presented as frequencies, percentages or means with standard deviations (SD). 
Independent sample t-tests were used to compare SOC scores in participants on sick leave less than 
one year and one year or longer.

The associations between outcome and explanatory variables, as well as between explanatory 
variables are explored through bivariate correlations (Pearson’s r). Variables significantly correlated 
with SOC (p ≤ 0.05) were used in multiple linear regression models to explore the associations be-
tween SOC (dependent variable) and the explanatory variables. The best subset of explanatory 

Table 1. Descriptive characteristic of the participants

Notes: SD = Standard deviation; SOC = Sense of coherence; HADS = Hospital Anxiety and Depression Scale.
1High is good.
2High is worse.

n = 892 Mean (SD) n (%)
Age 49 (10)

Gender (women) 619 (70)

Sick listed one year or longer (yes) 602 (67)

Education

 ≤12 year of school attendance 534 (60)

 Vocational education 184 (21)

 Higher education (University) 174 (19)

SOC total score (13–91)1 59.4 (13.3)

HADS total score (0–42) 14.6 (7.3)

Anxiety (0–13) 8.7 (4.4)

Depression (0–13) 6.2 (3.8)

Pain bothersomeness (0–10)2 6.5 (2.8)

Sleep quality (0–10)1 4.2 (2.6)

Ability to relax (0–10)1 4.2 (2.4)

Self-efficacy (0–10)1 6.2 (2.4)

Control/influence (0–10)1 5.8 (2.3)

Inherent worth (0–10)1 6.2 (2.3)

Optimism(0–10)1 6.1 (2.4)

Extent of worries (0–10)2 6.2 (2.5)
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variables was selected through exclusion of the variables with the smallest contribution (largest p-
values). Based on results from previous studies (Atroshi et al., 2002; Engstrom & Janson, 2009), we 
decided to keep gender and age in the final models, independently of the p-values in the correlation 
analyses. Due to the high correlation between SOC and anxiety (0.70), two adjusted models are pre-
sented, one with anxiety (model 1) and one without (model 2). The residuals were examined to 
check model assumptions.

The statistical analyses were performed using the SPSS statistical program, version 22 (IBM Corp., 
New York, NY) and a 5% level of significance was used.

4. Results
A total of 892 participants from the Friskgården database are included in the analyses. They were 49 
(SD 10) years old and 619 (70%) were women, 174 (19%) had University education and 534 (60%) 
had 12 or less years of school attendance (Table 1) The mean (SD) SOC score for all the participants 
was 59.4 (13.3). Mean (SD) anxiety and depression was 8.7 (4.4) and 6.2 (3.8) respectively.

No differences in SOC scores were found in participants on sick leave less than one year (n = 295, 
33%) compared with one year or longer (p = 0.07). Mean pain bothersomeness measured with NRS 
was 6.5 (2.7). Mean (SD) value for sleep quality and ability to relax was 4.2 (2.6) and 4.2 (2.4) respec-
tively (Table 1).

The correlation coefficients between SOC and the explanatory variables ranged between −0.70 
and 0.02. The correlation coefficients between the explanatory variables ranged between −0.58 and 
0.63 and did not suggest collinearity (i.e. none were above 0.7) (Table 2).

Education and self-efficacy was not significantly associated with SOC in the bivariate analyses 
(p = 0.12 and 0.23 respectively). These variables were not included in the multivariable models. Pain 
bothersomeness, Sleep quality and Ability to relax were associated with SOC in crude analyses 
(p ≤ 0.003) but were not associated with SOC in the multivariable models.

Age, gender, anxiety, depression, influence/control, inherent worth, optimism and worries were 
significantly associated with SOC in the multivariable model (p < 0.01, except for gender), and ex-
plained 64% of the variation in SOC (Table 3). No significant interactions between the explanatory 
variables were found (0.11 < pinteraction < 0.78). R2 reduced from 0.64 to 0.58 when anxiety was re-
moved from the final model (model 2).

5. Discussion
To our best knowledge this is the first study exploring the association between SOC and GRR’s and 
GRD’s in people on long-term sick leave. In multivariable linear regression models age, gender, anxi-
ety, depression, influence/control, inherent worth, optimism and worries were associated with SOC 
and explained 64% of the variation.

Mean SOC score of 59.4 is lower than what others have reported previously on healthy individuals 
(Hansen et al., 2005), and also lower than reported on persons on long time sick leave in a Swedish 
study (Atroshi et al., 2002; Engstrom & Janson, 2009). The latter might be explained by the length of 
the sick leave; in our study a larger fraction had been on sick leave longer and this might have influ-
enced the result. However, among our participants we found no difference in SOC between those on 
sick leave less than one year compared with those on sick leave one year or longer. Since the 
Norwegian social system reimburses the total income for the employee the first year of sick leave, 
and after that reduces reimbursement to about 67%, we found it important to use sick leave as a 
dichotomous variable.
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Our results also suggest that SOC increases with age, which is consistent with other studies 
(Eriksson & Lindstrom, 2005; Lindmark, Stenstrom, Gerdin, & Hugoson, 2010; Nilsson, Leppert, 
Simonsson, & Starrin, 2010), including a systematic review (Eriksson & Lindstrom, 2005).

Interestingly, we found no significant difference in SOC based on gender and education levels. This 
is in contrast to Swedish studies where men have higher SOC than women (Lindmark et al., 2010; 
Nilsson et al., 2010) and that education influences SOC in a general population (Nilsson, Holmgren, 
& Westman, 2000). Possible explanations for these differences may be that the present study sam-
ple had a majority of people with lower education, 60% had 12 or less years of school attendance. 
Our study sample also consisted of more women than men, but with such a large number of partici-
pants (n = 892), this cannot be seen as an explanation for the different finding. Furthermore, the 
gender distribution in the present study is in accordance with a previously published study on sub-
jective health complaints in Norway (Ihlebaek et al., 2002).

The correlation between anxiety, depression and SOC is high (−0.70 and 0.61 respectively) in the 
present study. This is consistent with a previous systematic review (Eriksson & Lindstrom, 2007) and 
it has previously been questioned whether SOC is just another measure of mental health (Eriksson, 
2007). On the other hand, one may also claim that SOC and mental health is independent, but yet 
correlated phenomena (Eriksson & Lindstrom, 2007) as our results also may confirm. Although the 
questionnaires are highly correlated, HADS measures symptoms while SOC includes resources, chal-
lenges and deficits. This difference is significant in a Salutogenic perspective.

The association between of Depression and SOC differs in the two final models (with and without 
Anxiety). This is probably due to the size of the bivariate correlation between depression and anxiety 
(0.63), and when both variables are included in the same model some of the shared variance will be 
statistically removed. Depression contributes more to the variation in SOC in the model without anxi-
ety. However, the change in R2 was small between the two final models.

Previous studies have shown that SOC might be improved as a result of major life changes or dif-
ferent health care interventions (Bergman, Malm, Berterö, & Karlsson, 2011; Forsberg, Björkman, 

Table 3. Crude and adjusted linear regression models with SOC as outcome variable

Notes: SOC = Sense of coherence; CI = Confidence interval.
Pain bothersomeness, sleep quality and ability to relax were associated with SOC in crude analyses (0.001 < p ≤ 0.003) 
but were not associated with SOC in the two final models.
No significant interactions between the explanatory variables were found (0.11 < pinteraction < 0.78).
aAdjusted for all the other variables included in the model.

n = 892 Crude estimates Adjusted estimatesa

Model 1; including 
anxiety

Model 2; without anxiety

β (95% CI) p-value β (95% CI) p-value β (95% CI) p-value
Gender 0.67 (−1.32, 2.65) 0.51 0.30 (−0.92, 1.52) 0.63 0.62 (−0.70, 1.93) 0.36

Age 0.30 (0.21, 0.58) <0.001 0.21 (0.16, 0.27) <0.001 0.23 (0.17, 0.29) <0.001

Anxiety −2.15 (−2.30, −2.00) <0.001 −1.08 (−1.27, −0.89) <0.001 – –

Depression −2.12 (−2.31, −1.93) <0.001 −0.61 (−0.82, −0.41) <0.001 −1.13 (−1.33, −0.93) <0.001

Influence/
control

3.29 (2.95, 3.63) <0.001 0.70 (0.36, 1.04) <0.001 0.78 (0.42, 1.15) <0.001

Inherent 
worth

3.39 (3.06, 3.72) <0.001 0.97 (0.63, 1.31) <0.001 1.18 (0.81, 1.54) <0.001

Optimism 3.18 (2.82. 3.55) <0.001 0.56 (0.24, 0.89) 0.001 0.70 (0.35, 1.05) <0.001

Worries −2.65 (−2.97, −2.33) <0.001 −0.42 (−0.70, −0.14) 0.004 −1.09 (−1.36, −0.81) <0.001
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Sandman, & Sandlund, 2010; Habroe, Schmidt, & Evald Holstein, 2007; Langeland & Wahl, 2009). 
Langeland, Wahl, Kristoffersen, and Hanestad (2007) and Langeland et al. (2006) also showed that 
talk therapy groups built on Salutogenesis improved SOC among people with long term mental 
health problems. Furthermore, in an intervention study based on Salutogenesis the participants em-
phasize relaxation exercises as a factor contributing to their recuperation (Höjdahl, Magnus, Mdala, 
Hagen, & Langeland, 2015).

Our results indicate that the participants might have a potential for improving their GRRs and re-
ducing their GRDs. The results from the multivariable regression models show that influence/control, 
inherent worth, optimism and level of worries and depression were associated with SOC. It might be 
of importance to explore further the possibilities for improvement in these factors among people 
with subjective health complaints, to see if their SOC and subsequently their perception of health can 
be improved. A new Norwegian qualitative study suggested that improving the Salutogenic capacity 
by working with these factors might also contribute to return to work (Langeland, Gjengedal, & Vinje, 
2016). The latter is also supported by a previously published systematic review, concluding that 
multidisciplinary interventions are effective for return to work (Hoefsmit et al., 2012) and also by a 
longitudinal study on employees and SOC as predictor for re-entry to work (Lillefjell & Jakobsen, 
2007).

Our definitions of GRDs and GRRs can be a subject for discussion. There might be a floating transi-
tion between them; i.e. a low score on sleep quality might be a GRD even though sleep quality is 
defined as a GRR. Hence, another classification of resources and deficits based on, for instance, 
pathogenic and Salutogenic perspectives could be more appropriate. In the present study we have 
defined anxiety as a GRD. This might also be criticized because a low level of anxiety might be seen 
as a resistant resource in a Salutogenic perspective. This is because tension is seen as a necessary 
and normal feeling when coping with challenges. However, it seems important to distinguish be-
tween tension and anxiety. The ability to cope with demanding situations prevents tension to be 
transformed into stress. The mean anxiety is moderate in the present study and therefore we also 
find it reasonable to define anxiety as a GRD.

In the present study sleep quality, ability to relax, self-efficacy, control/influence, inherent worth, 
optimism, worries and pain bothersomeness are all measured by single questions answered on NRS. 
This can be seen as unprecise and as such a weakness. Further, we cannot be sure that these re-
sponses are not influenced by information bias. However, we think that these measures still give an 
impression of the participants’ perception. Future studies should nevertheless aim at using more 
comprehensive and valid instruments if available. Information regarding job titles and specific sec-
tors was not available to the authors of this paper. Hence, we do not know if/how this information 
could have influenced our results. This can be seen as a weakness of the study.

6. Conclusion
The present study contributes to increased knowledge about the persons on long term sick leave 
with subjective health complaints in Norway. Our results reveal that they have a lower SOC and a 
higher level of anxiety and depression than previously shown in the general population. A large part 
of the variation in SOC can be explained by GRRs and GRDs, and thus indicates potentials for im-
provement by for instance as participation in Salutogenic and resource oriented therapy.

Acknowledgements
Gratitude is expressed to Friskgården for giving us access 
to their database and making it possible to accomplish 
the study. The authors also thank Joachim Nahem for 
language review.

Funding
The authors received no direct funding for this research.

Competing Interests
The authors declare no competing interest.

Author details
Hilde Stendal Robinson1

E-mail: h.s.robinson@medisin.uio.no
ORCID ID: http://orcid.org/0000-0002-0275-2965 

mailto:h.s.robinson@medisin.uio.no
http://orcid.org/0000-0002-0275-2965


Page 9 of 10

Robinson et al., Cogent Medicine (2017), 4: 1308082
http://dx.doi.org/10.1080/2331205X.2017.1308082

Camilla Coward1

E-mail: camillacoward@friskgarden.no
Wenche S. Bjorbækmo1

E-mail: w.s.bjorbakmo@medisin.uio.no
Eva Langeland2

E-mail: Eva.Langeland@hvl.no
1  Department of Health Sciences, Institute of Health and 

Society, University of Oslo, P.O. Box 1089, Blindern, Norway.
2  Department of Nursing, Faculty of Health and Social 

Sciences, Western Norway University of Applied Sciences, 
P.O. Box 7030, Bergen, Norway.

Citation information
Cite this article as: Long term sick leave, subjective health 
complaints and sense of coherence, a cross-sectional 
study, Hilde Stendal Robinson, Camilla Coward, Wenche S. 
Bjorbækmo & Eva Langeland, Cogent Medicine (2017), 4: 
1308082.

References
Aakvik, A., Holmås, T. H., & Kamrul Islam, M. (2010). Does variation 

in general practitioner (GP) practice matter for the length of 
sick leave? A multilevel analysis based on Norwegian GP-
patient data. Social Science & Medicine, 70, 1590–1598. 
http://dx.doi.org/10.1016/j.socscimed.2010.01.031

Allebeck, P., & Mastekaasa, A. (2004). Chapter 3. Causes of 
sickness absence: Research approaches and explanatory 
models. Scandinavian Journal of Public Health, 32, 36–43. 
http://dx.doi.org/10.1080/14034950410021835

Antonovsky, A. (1979). Health, stress, and coping. San 
Francisco, CA: Jossey-Bass.

Antonovsky, A. (1987). Unraveling the mystery of health: How 
people manage stress and stay well. San Francisco, CA: 
Jossey-Bass.

Antonovsky, A. (1993). The structure and properties of the sense 
of coherence scale. Social Science & Medicine, 36, 725–733. 
http://dx.doi.org/10.1016/0277-9536(93)90033-Z

Atroshi, I., Andersson, I. H., Gummesson, C., Leden, I., 
Odenbring, S., & Ornstein, E. (2002). Primary care patients 
with musculoskeletal pain. Scandinavian Journal of 
Rheumatology, 31, 239–244. 
http://dx.doi.org/10.1080/030097402320318440

Bergh, H., Baigi, A., Fridlund, B., & Marklund, B. (2006). Life events, 
social support and sense of coherence among frequent 
attenders in primary health care. Public Health, 120,  
229–236. http://dx.doi.org/10.1016/j.puhe.2005.08.020

Bergman, E., Malm, D., Berterö, C., & Karlsson, J. E. (2011). Does 
one’s sense of coherence change after an acute 
myocardial infarction? A two-year longitudinal study in 
Sweden. Nursing & Health Sciences, 13, 156–163. 
http://dx.doi.org/10.1111/nhs.2011.13.issue-2

Bjelland, I., Dahl, A. A., Haug, T. T., & Neckelmann, D. (2002). 
The validity of the hospital anxiety and depression scale. 
Journal of Psychosomatic Research, 52, 69–77. 
http://dx.doi.org/10.1016/S0022-3999(01)00296-3

Burton, C. (2003). Beyond somatisation: A review of the 
understanding and treatment of medically unexplained 
physical symptoms (MUPS). British Journal of General 
Practice, 53, 231–239.

Catford, J. (2014). Turn, turn, turn: Time to reorient health 
services. Health Promotion International, 29(1), 1–4. 
http://dx.doi.org/10.1093/heapro/dat097

Engstrom, L. G., & Janson, S. (2009). Predictors of work 
presence–sickness absence in a salutogenic perspective. 
Work, 33, 287–295.

Eriksson, M. (2007). Unravelling the mystery of salutogenesis: 
The evidence base of the salutogenic research as 
measured by Antonovsky`s sense of coherence scale. 
Turku: Åbo Akademis Tryckeri.

Eriksson, M., & Lindstrom, B. (2005). Validity of Antonovsky’s 
sense of coherence scale: a systematic review. Journal of 

Epidemiology and Community Health, 59, 460–466. 
http://dx.doi.org/10.1136/jech.2003.018085

Eriksson, M., & Lindstrom, B. (2007). Antonovsky's sense of 
coherence scale and its relation with quality of life: A 
systematic review. Journal of Epidemiology and 
Community Health, 61, 938–944. 
http://dx.doi.org/10.1136/jech.2006.056028

Feldt, T., Lintula, H., Suominen, S., Koskenvuo, M., Vahtera, J., 
& Kivimäki, M. (2007). Structural validity and temporal 
stability of the 13-item sense of coherence scale: 
Prospective evidence from the population-based HeSSup 
study. Quality of Life Research, 16, 483–493. 
http://dx.doi.org/10.1007/s11136-006-9130-z

Forsberg, K. A., Björkman, T., Sandman, P. O., & Sandlund, M. 
(2010). Influence of a lifestyle intervention among 
persons with a psychiatric disability: A cluster 
randomised controlled trail on symptoms, quality of life 
and sense of coherence. Journal of Clinical Nursing, 19, 
1519–1528. 
http://dx.doi.org/10.1111/jcn.2010.19.issue-11-12

Habroe, M., Schmidt, L., & Evald Holstein, B. E. (2007). Does 
childbirth after fertility treatment influence sense of 
coherence? A longitudinal study of 1,934 men and 
women. Acta Obstetricia et Gynecologica Scandinavica, 86, 
1215–1221. 
http://dx.doi.org/10.1080/00016340701619258

Hansen, A., Edlund, C., & Branholm, I. B. (2005). Significant 
resources needed for return to work after sick leave. Work, 
25, 231–240.

Hansen, A., Edlund, C., & Henningsson, M. (2006). Factors 
relevant to a return to work: A multivariate approach. 
Work, 26, 179–190.

Hay, L. (2010). The cost of mental ill health to employers. 
Perspectives in Public Health, 130, 56. 
http://dx.doi.org/10.1177/17579139101300020303

Hittner, J. B. (2007). Factorial invariance of the 13-item sense 
of coherence scale across gender. Journal of Health 
Psychology, 12, 273–280. 
http://dx.doi.org/10.1177/1359105307074256

Hoefsmit, N., Houkes, I., & Nijhuis, F. J. N. (2012). Intervention 
characteristics that facilitate return to work after sickness 
absence: A systematic literature review. Journal of 
Occupational Rehabilitation, 22, 462–477. 
http://dx.doi.org/10.1007/s10926-012-9359-z

Höjdahl, T., Magnus, J. H., Mdala, I., Hagen, R., & Langeland, E. 
(2015). Emotional distress and sense of coherence in 
women completing a motivational program in five 
countries. A prospective study. International Journal of 
Prisoner Health, 11, 169–182. 
http://dx.doi.org/10.1108/IJPH-10-2014-0037

Hollnagel, H., & Malterud, K. (2000). From risk factors to health 
resources in medical practice. Medicine, Health Care and 
Philosophy, 3, 257–264.

Ihlebaek, C., Eriksen, H. R., & Ursin, H. (2002). Prevalence of 
subjective health complaints (SHC) in Norway. 
Scandinavian Journal of Public Health, 30, 20–29. 
http://dx.doi.org/10.1177/14034948020300010701

Langeland, E., Riise, T., Hanestad, B. R., Nortvedt, M. W., 
Kristoffersen, K., & Wahl, A. K. (2006). The effect of 
salutogenic treatment principles on coping with mental 
health problems. Patient Education and Counseling, 62, 
212–219. 
http://dx.doi.org/10.1016/j.pec.2005.07.004

Langeland, E., & Wahl, A. K. (2009). The impact of social 
support on mental health service users’ sense of 
coherence: A longitudinal panel survey. International 
Journal of Nursing Studies, 46, 830–837. 
http://dx.doi.org/10.1016/j.ijnurstu.2008.12.017

Langeland, E., Gjengedal, E., & Vinje, H. F. (2016). Building 
salutogenic capacity: A year of experience from a 
salutogenic talk-therapy group. International Journal of 

mailto:camillacoward@friskgarden.no
mailto:w.s.bjorbakmo@medisin.uio.no
mailto:Eva.Langeland@hvl.no
http://dx.doi.org/10.1016/j.socscimed.2010.01.031
http://dx.doi.org/10.1016/j.socscimed.2010.01.031
http://dx.doi.org/10.1080/14034950410021835
http://dx.doi.org/10.1080/14034950410021835
http://dx.doi.org/10.1016/0277-9536(93)90033-Z
http://dx.doi.org/10.1016/0277-9536(93)90033-Z
http://dx.doi.org/10.1080/030097402320318440
http://dx.doi.org/10.1080/030097402320318440
http://dx.doi.org/10.1016/j.puhe.2005.08.020
http://dx.doi.org/10.1111/nhs.2011.13.issue-2
http://dx.doi.org/10.1111/nhs.2011.13.issue-2
http://dx.doi.org/10.1016/S0022-3999(01)00296-3
http://dx.doi.org/10.1016/S0022-3999(01)00296-3
http://dx.doi.org/10.1093/heapro/dat097
http://dx.doi.org/10.1093/heapro/dat097
http://dx.doi.org/10.1136/jech.2003.018085
http://dx.doi.org/10.1136/jech.2003.018085
http://dx.doi.org/10.1136/jech.2006.056028
http://dx.doi.org/10.1136/jech.2006.056028
http://dx.doi.org/10.1007/s11136-006-9130-z
http://dx.doi.org/10.1007/s11136-006-9130-z
http://dx.doi.org/10.1111/jcn.2010.19.issue-11-12
http://dx.doi.org/10.1111/jcn.2010.19.issue-11-12
http://dx.doi.org/10.1080/00016340701619258
http://dx.doi.org/10.1080/00016340701619258
http://dx.doi.org/10.1177/17579139101300020303
http://dx.doi.org/10.1177/17579139101300020303
http://dx.doi.org/10.1177/1359105307074256
http://dx.doi.org/10.1177/1359105307074256
http://dx.doi.org/10.1007/s10926-012-9359-z
http://dx.doi.org/10.1007/s10926-012-9359-z
http://dx.doi.org/10.1108/IJPH-10-2014-0037
http://dx.doi.org/10.1108/IJPH-10-2014-0037
http://dx.doi.org/10.1177/14034948020300010701
http://dx.doi.org/10.1177/14034948020300010701
http://dx.doi.org/10.1016/j.pec.2005.07.004
http://dx.doi.org/10.1016/j.pec.2005.07.004
http://dx.doi.org/10.1016/j.ijnurstu.2008.12.017
http://dx.doi.org/10.1016/j.ijnurstu.2008.12.017


Page 10 of 10

Robinson et al., Cogent Medicine (2017), 4: 1308082
http://dx.doi.org/10.1080/2331205X.2017.1308082

© 2017 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.
You are free to: 
Share — copy and redistribute the material in any medium or format  
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.  
No additional restrictions  
You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Medicine (ISSN: 2331-205X) is published by Cogent OA, part of Taylor & Francis Group. 
Publishing with Cogent OA ensures:
• Immediate, universal access to your article on publication
• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online
• Download and citation statistics for your article
• Rapid online publication
• Input from, and dialog with, expert editors and editorial boards
• Retention of full copyright of your article
• Guaranteed legacy preservation of your article
• Discounts and waivers for authors in developing regions
Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Mental Health Promotion, 18, 247–262. 
http://dx.doi.org/10.1080/14623730.2016.1230070

Langeland, E., Wahl, A. K., Kristoffersen, K., & Hanestad, B. R. 
(2007). Promoting coping: salutogenesis among people 
with mental health problems. Issues in Mental Health 
Nursing, 28, 275–295. 
http://dx.doi.org/10.1080/01612840601172627

Lillefjell, M., & Jakobsen, K. (2007). Sense of coherence as a 
predictor of work reentry following multidisciplinary 
rehabilitation for individuals with chronic musculoskeletal 
pain. Journal of Occupational Health Psychology, 12, 222–
231. http://dx.doi.org/10.1037/1076-8998.12.3.222

Lindmark, U., Stenstrom, U., Gerdin, E. W., & Hugoson, A. 
(2010). The distribution of “sense of coherence” among 
Swedish adults: A quantitative cross-sectional population 
study. Scandinavian Journal of Public Health, 38(1), 1–8. 
http://dx.doi.org/10.1177/1403494809351654

Lydell, M., Marklund, B., Baigi, A., Mattsson, B., & Månsson, J. 
(2011). Return or no return – psychosocial factors related to 
sick leave in persons with musculoskeletal disorders: A 
prospective cohort study. Disability and Rehabilitation, 33, 
661–666. http://dx.doi.org/10.3109/09638288.2010.506237

Nilsson, B., Holmgren, L., & Westman, G. (2000). Sense of 
coherence in different stages of health and disease in 
northern Sweden–gender and psychosocial differences. 
Scandinavian Journal of Primary Health Care, 18, 14–20.

Nilsson, K. W., Leppert, J., Simonsson, B., & Starrin, B. (2010). 
Sense of coherence and psychological well-being: 
Improvement with age. Journal of Epidemiology and 
Community Health, 64, 347–352. 
http://dx.doi.org/10.1136/jech.2008.081174

Rosendal, M., Carlsen, A. H., Rask, M. T., & Moth, G. (2015). 
Symptoms as the main problem in primary care: A cross-
sectional study of frequency and characteristics. 
Scandinavian Journal of Primary Health Care, 33, 91–99. 
http://dx.doi.org/10.3109/02813432.2015.1030166

Svensson, T., Mussener, U., & Alexanderson, K. (2006). Pride, 
empowerment, and return to work: On the significance of 
promoting positive social emotions among sickness 
absentees. Work, 27, 57–65.

Svensson, T., Mussener, U., & Alexanderson, K. (2010). Sickness 
absence, social relations, and self-esteem: A qualitative 
study of the importance of relationships with family, 
workmates, and friends among persons initially long-term 
sickness absent due to back diagnoses. Work, 37, 187–197.

Waddell, G. (2006). Preventing incapacity in people with 
musculoskeletal disorders. British Medical Bulletin , 77–78, 
55–69. http://dx.doi.org/10.1093/bmb/ldl008

Whelan-Goodinson, R., Ponsford, J., & Schönberger, M. (2009). 
Validity of the hospital anxiety and depression scale to 
assess depression and anxiety following traumatic brain 
injury as compared with the structured clinical interview 
for DSM-IV. Journal of Affective Disorders, 114, 94–102. 
http://dx.doi.org/10.1016/j.jad.2008.06.007

Wynne-Jones, G., Mallen, C. D., & Dunn, K. M. (2010). Sickness 
certification for musculoskeletal conditions. Clinical 
Rheumatology, 29, 573–574. 
http://dx.doi.org/10.1007/s10067-010-1400-z

Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and 
depression scale. Acta Psychiatrica Scandinavica, 67, 
361–370. http://dx.doi.org/10.1111/acp.1983.67.issue-6

http://dx.doi.org/10.1080/14623730.2016.1230070
http://dx.doi.org/10.1080/14623730.2016.1230070
http://dx.doi.org/10.1080/01612840601172627
http://dx.doi.org/10.1080/01612840601172627
http://dx.doi.org/10.1037/1076-8998.12.3.222
http://dx.doi.org/10.1177/1403494809351654
http://dx.doi.org/10.1177/1403494809351654
http://dx.doi.org/10.3109/09638288.2010.506237
http://dx.doi.org/10.1136/jech.2008.081174
http://dx.doi.org/10.1136/jech.2008.081174
http://dx.doi.org/10.3109/02813432.2015.1030166
http://dx.doi.org/10.3109/02813432.2015.1030166
http://dx.doi.org/10.1093/bmb/ldl008
http://dx.doi.org/10.1016/j.jad.2008.06.007
http://dx.doi.org/10.1016/j.jad.2008.06.007
http://dx.doi.org/10.1007/s10067-010-1400-z
http://dx.doi.org/10.1007/s10067-010-1400-z
http://dx.doi.org/10.1111/acp.1983.67.issue-6

	Abstract: 
	1.  Introduction
	2.  Materials and methods
	2.2.  Outcome measure; sense of coherence (SOC)
	2.3.  Explanatory variables
	2.3.1.  General resistance resources (GRR)
	2.3.2.  General resistance deficits (GRD)
	2.3.3.  Other variables


	3.  Statistical analyses
	4.  Results
	5.  Discussion
	6.  Conclusion
	Funding
	Anchor 14
	References



