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Abstract.
BACKGROUND: Although a strong sense of coherence, described as the dimensions of a person’s response to a stressful
situation, improves the prospects of coping with health problems, more knowledge is required about the association between
initial anxiety levels and physical functioning after rehabilitation in relation to individuals’ own experiences of their health-
resources.
OBJECTIVE: To investigate if the associations between anxiety, pain, and functional health status differ with a strong and weak
sense of coherence in employees with chronic musculoskeletal pain in rehabilitation.
METHODS: One thousand six hundred and sixty-five employees (mean age = 45.2/SD = 9.1) were included in the study.
Self-reported sense of coherence (SOC), personal characteristics, anxiety, functional status, and pain were collected at the start
(T1) and at the end of the rehabilitation period (12 weeks) (T2). Based on validated cut-off values the employees were divided
into strong (> 75) (n = 280) and weak (< 57) (n = 433) SOC samples.
RESULTS: The strong SOC sample reported lower levels of anxiety (p < 0.001) and higher levels on functional health status
(p < 0.001) at T1 and T2, compared to the weak SOC sample. Baseline anxiety predicted low functional health status in the
weak SOC sample at T2. Anxiety had less negative consequences for function after rehabilitation in the strong SOC compared to
the weak SOC sample.
CONCLUSIONS: The data suggest that appropriate interventions would strengthen the level of SOC in the most vulnerable, as
well as resources that encourage SOC.

Keywords: Occupational disability, negative emotions, coping, multidisciplinary rehabilitation

1. Introduction

Chronic musculoskeletal pain is a prevalent prob-
lem with widespread negative economic, psychologi-
cal, and social consequences for individuals as well as
for labour and welfare organisations [1,2]. In the past
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decades, chronic musculoskeletal pain has become one
of the leading causes of occupational disability in Nor-
way, giving rise to concern [3].

Chronic widespread pain conditions (pain of >
3 months duration) without any manifest organic dis-
ease, recently termed “medically unexplained symp-
toms” (MUS) [4], are viewed as a multidimensional
phenomenon, characterized by considerable functional
limitations and increasing health care consumption [2,
5–8]. A range of negative emotions, including anxiety,
are frequently experienced by people coping with a va-
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Table 1
Baseline characteristics of study sample (% or Mean/ SD)

Characteristics Strong SOC sample Weak SOC sample
n = 280 n = 433

Age (Mean/SD) 50.5 (8.9) 43.9 (9.5)∗∗∗
Gender (% females) 77.5 73.2∗
Family situation (% single, solitary) 26.8 38.1∗∗∗
Education level: (%)
Primary school 23.7 22.2
Technical/vocational school 1–2 year 25.9 24.0
High school 27.0 33.1∗∗
College/university > 4 years 21.2 15.2∗∗
College/university < 4 years 2.2 5.1
Present/last held job: (%)
Unskilled 21.1 21.3
Skilled worker/craftsman 26.6 18.7∗∗
Driver, Manager owner, forest owner, Farmer 8.0 4.8
Employee, official, officer, salaried employee 19.6 18.1
Senior position/job/post (private or governmental) 4.6 2.9
∗∗∗P-values � 0.001, ∗∗P-values � 0.01, ∗P-values � 0.05.

riety of chronic pain conditions [9,10]. The relevance
of sense of coherence, described as the dimensions
of a person’s response to a stressful situation [11], in
the prediction of pain, has been shown in previous re-
search [12,13]. Eriksson [14] suggests that a strong
sense of coherence, improves the prospects that one
will be able to cope with health problems. Efficacy in
managing own health problems is also found to affect
work adjustment in persons with chronic disease [15].

The theory of salutogenesis, introduced by the
American-Israeli medical sociologist Aron Antonov-
sky, suggests that health should be seen as a continuum
ranging from “total ill health” to “total health” [11,16].
Introducing the salutogenic concept of a “sense of co-
herence” (SOC) as the experience of one’s life as com-
prehensible, manageable, and meaningful, he consid-
ered SOC to be closely linked to people‘s capacities
for enjoying good health and coping with health prob-
lems [17–19]. Moreover, Antonovsky [16] considered
factors protective of health to be qualitatively different
from risk factors for health problems.

Strong SOC is regarded as a characteristic that
helps people identify, use, and reuse available re-
sources and therefore minimize feelings of tension
and stress [20]. Focusing on the person’s own expe-
riences, Antonovsky stated [11] that persons with a
strong sense of coherence will maintain positive health
and well-being even in stressful situations. In contrast,
a weak SOC is found to increase the likelihood of con-
tinued pain and functional problems [21].

The stability of one’s sense of coherence has been
widely discussed, and the assumption that SOC in-
creases with age and changes as a result of major life
events has been confirmed [22,23]. Stressful life events

such as unemployment and financial difficulties have
been shown to weaken SOC [23,24], whereas positive
life events, such as recovery from serious illness or
positive changes in one’s working life, are associated
with an increase in SOC [25].

Sense of coherence is found to be a significant
moderator of the effects of stressful life events on
health [26], and it is also suggested that the mean-
ingfulness sub-scale, defined by Antonovsky [16], will
significantly predict how people with chronic pain re-
port their pain levels six months after a rehabilitation
course [27]. Holmberg, Thelin and Stiernstrom [28]
showed that SOC was strongly correlated to work-
related psychosocial factors and social support, inde-
pendent of socio-demographic factors. In a systematic
review of the literature, SOC was found to be strongly
related to health, especially mental health [29]. High
negative associations have been observed between the
SOC scale and measures of anxiety, however previous
research focusing on the relationship between the SOC
scale and measures of negative emotions has yielded
inconclusive results [30]. The existing literature sug-
gests that more knowledge is required about the associ-
ation between initial anxiety levels and physical func-
tioning after rehabilitation in relation to individuals’
own experiences of their health-resources, measured as
sense of coherence at the beginning of the rehabilita-
tion period.

The objective of the present study was to investigate
the association between baseline anxiety and pain and
functional health status after rehabilitation in employ-
ees who experience either a strong or weak sense of co-
herence and suffered from musculoskeletal pain during
rehabilitation.
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2. Methods

2.1. Design

A prospective study of 1665 participants with chro-
nic non-specific musculoskeletal pain conditions was
conducted. All participants were volunteers and gave
their informed consent. Confidentiality was empha-
sized. The study was approved by the Norwegian So-
cial Science Data Service (NSD) and the Regional
Committee for Medical and Health Research Ethics
(REK) of Mid-Norway.

2.2. Sample

All participants, completing a multidisciplinary re-
habilitation program at a private rehabilitation centre
in Mid-Norway, were studied before and after the treat-
ment period of 12 weeks. All participants (N = 1665),
mean age 45.2/SD = 9.1, completed the treatment pe-
riod, but results from two (n = 2) participants were
rejected because of missing SOC questionnaires. Self-
reported measures were used to collect demographic
data and data on pain, functional health status, anxiety,
and sense of coherence.

2.3. Treatment program

Based on a salutogenic approach [11,14,16,17],
the multidisciplinary rehabilitation programme, devel-
oped for individuals on sick leave with complex mus-
culoskeletal disease conditions, focuses strongly on
strengthening existing resources; both internal and ex-
ternal, and allowing the participants to be aware of,
identify, and benefit from these resources.

Participants were assigned to the rehabilitation pro-
gramme by their GPs based on interviews, obser-
vations, and clinical tests. The participants attended
the rehabilitation program approximately 6 h/day, 1–
4 days a week. All participants are matched with a
personal supervisor, and individual counselling is of-
fered during the rehabilitation period. Inclusion criteria
for participation in the rehabilitation programme were
that the participants received national insurance bene-
fits in the form of a sickness benefit or rehabilitation
benefit, and experienced mixed chronic pain problems.
The rehabilitation program has a drop-out rate of ap-
proximately 6%; the majority of the drop-outs are men
(mean age 35).

2.4. Measures and procedures

SOC (13-item) [29], demographics, personal char-
acteristics, pain intensity, pain experience (Visual Ana-

logue Scale (VAS) [31], functional health status
(COOP WONCA) [32], and anxiety (HADS) [33] were
collected prior to treatment (T1) and after a 12-week
rehabilitation period (T2).

The 13-item Norwegian version of the Sense of
Coherence Scale (SOC), derived from a theoretical
model designed to explain the maintenance or im-
provement of one’s position on a health-ease/disease
continuum, was utilized to measure the three main ele-
ments of comprehensibility, manageability, and mean-
ingfulness. The SOC is a 7-point numeric scale, with
higher scores indicating stronger sense of coherence.
The validity and reliability of the scale have been tested
in studies in more than 16 countries. Some of the stud-
ies reported test-retest correlations, which were stable
at 0.54 over two years [29,30,34]. Examples of items
are: “Do you have the feeling that you don’t really care
about what goes on around you?”, “Has it happened
that people whom you counted on disappointed you?”,
and “Doing the things you do every day is: A source
of deep pleasure and satisfaction/A deep source of pain
and boredom.” Examples of the start and end points of
the scale range from “Very seldom or never to Very of-
ten”, and from “Never happened to Always happened”.
The internal consistency in the present study showed
Cronbach’s coefficient alpha of 0.82 for the total SOC.

The Visual Analogue Scale (VAS) [31,35] was em-
ployed to assess variables about pain (degree of pain
and how troublesome you experience the pain to be).
The use of the VAS in a pain-suffering population is
well established, and has shown good reliability and
validity, with significant correlation ranging from r =
0.75–r = 0.83 [35,36]. The scale is a line of 10 cm
on which marks are scored in millimetres, represent-
ing the continuum of the symptom to be rated. Items
included:

– Pain – On a scale from 0–100 where 0 is “no
pain” and 100 is “unbearable pain,” how much
pain do you have at present?

– Pain experience – On a scale from 0–100 where
0 is “not troublesome at all” and 100 is “ex-
tremely troublesome,” how troublesome do you
experience the pain to be in everyday life?

Functional health status was measured using the
Norwegian version of the COOP/WONCA Charts [31,
32]. The COOP/WONCA charts measure six core as-
pects of functional status; physical fitness, feelings,
daily activities, social activities, changes in health and
overall health. The instrument consists of six charts,
referring to the above-mentioned aspects of function-
ing. Each chart consists of a simple title, a question re-
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ferring to the status of the patient and an ordinal five-
point response scale illustrated with a simple draw-
ing. Each item is rated on a five-point ordinal scale
ranging from 1 (“no limitation at all”) to 5 (“severely
limited”). For “change in health,” a score of 1 means
“much better” and a score of 5 “much worse.” The
COOP/WONCA charts reflect the patient’s assessment
of his/her functional capacity at the given time. The
test-retest reliability of the original Dartmouth version
and the Norwegian version is satisfactory (r = 0.74–
0.86) [31] and the subscales, such as function and feel-
ings, have been reported to correlate well with other
measures of physical and emotional functioning [35].

Anxiety was assessed using the Hospital Anxiety
and Depression Scale (HADS) [31,37,38]. It is a brief
assessment of anxiety and depression, consisting of 14
items divided into two sub-scales for anxiety (7 items)
and depression (7 items), in which the patient rates
each item on a four-point scale. Individual items are
scored from 0-3 to 3-0, depending on the direction of
the wording of the items. The scores of the items rep-
resent the degree of distress: 0 = none, 1 = a little,
2 = a lot, 3 = unbearable. All items are summed.
Higher scores indicate the presence of problems. Based
on data from a large population, Mykletun et al. [33]
suggest that the basic psychometric properties of the
HAD scale as a self-rating instrument should be con-
sidered quite good in terms of factor structure, intercor-
relation, homogeneity, and internal consistency. The
internal consistency in the present study showed Cron-
bach‘s coefficient alpha of 0.82 for the entire HADS,
as well as for the anxiety subscale.

2.5. Statistical analysis

Statistical analysis was carried out via SPSS/ PC+
version 17.0. Descriptive statistics of frequencies, per-
centages, mean values, and standard deviation were
calculated for continuous and categorical variables in
present sample. Internal consistency, Cronbach’s co-
efficient alpha, was calculated for the HADS and the
SOC scale. Based on validated cut-off values, the em-
ployees were divided into strong (> 75) (n = 280) and
weak (< 57) (n = 433) SOC samples [14,29]. Those
with SOC scores from 57–75 were excluded from fur-
ther analyses.
T -tests were performed on the pain, anxiety, SOC,

and functional health status variables to compare the
means at the first and second measurement in the
strong and weak SOC samples. Bivariate associations
between the baseline variables in this study were per-

formed using Persons (r) correlation coefficient. Lin-
ear multiple regression analyses were used to evalu-
ate the association between baseline anxiety and pain
and functional health status (physical fitness, feelings,
daily activities, social activities, changes in health, and
overall health) measured at the end of the rehabilita-
tion period in the strong and weak sense of coherence
samples. Final analyses were controlled for gender and
age. The predictor variables (gender and age, pain in-
tensity and experience, and anxiety) were included si-
multaneously into the equation. Analyses were carried
out separately to define outcome variables for func-
tional health status (physical fitness, feelings, daily ac-
tivities, social activities, change in health, and overall
health). P-values � 0.05 were considered statistically
significant.

3. Results

3.1. Characteristics

The baseline characteristics of the study participants
are shown in Table 1. The mean age is significantly
lower in the weak SOC sample compared to the strong
SOC sample. Moreover, the portion of people living
alone is higher in the weak SOC sample compared to
the strong SOC sample. Additionally, the weak SOC
sample reported lower education levels than the strong
SOC sample (Table 1).

3.2. Differences between the weak SOC and strong
SOC samples

Differences between the weak SOC (< 57) (n =
433) and the strong SOC (> 75) (n = 280) samples
in terms of pain, anxiety, and functional health status
reported at baseline (T1) and at the end of the rehabil-
itation period (T2) are shown in Table 2. The strong
SOC sample reported higher levels of pain intensity
and experienced the pain as more troublesome at base-
line compared to the weak SOC sample. However, the
mean scores of pain intensity and how troublesome the
pain is experienced to be decrease more sharply be-
tween T1 and T2 in the strong SOC sample than do
those in the weak SOC sample.

The weak SOC sample reported significantly (p <
0.001) higher levels of anxiety at both T1 and T2 than
did the strong SOC sample. While both SOC samples’
mean anxiety scores decreased from T1 to T2, those
with weak SOC still reported anxiety levels above
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Table 2
Differences between the weak SOC (< 57) (n = 433) and the strong SOC (> 75) (n = 280) samples on pain, anxiety and functional health
status (physical fitness, feelings, daily activities, social activities, change in health and overall health) at baseline (T1) and at the end of the
rehabilitation (T2) (Mean/SD, t-value, p-value) (t-test)

Weak SOC n = 433 Strong SOC n = 280 T P
Pain intensity (T1) 66.3/24.3 71.0/23.0 3.40 0.001
Pain intensity(T2) 63.5/23.6 64.2/27.7 0.40 0.689
Pain experience (T1) 60.8/27.9 66.2/26.9 3.36 0.001
Pain experience (T2) 54.3/26.2 56.7/28.6 1.29 0.197
Anxiety (T1) 12.3/4.2 4.0/2.9 −46.6 0.000
Anxiety (T2) 9.1/5.2 3.1/2.8 −34.9 0.000
Physical fitness (T1) 2.63/.99 2.64/1.0 0.21 0.827
Physical fitness (T2) 2.55/.99 2.62/1.0 0.98 0.323
Feelings(T1) 3.95/0.86 1.95/0.92 −35.90 0.000
Feelings(T2) 3.31/.1.0 1.80/.93 −24.39 0.000
Daily activities (T1) 3.33/0.80 2.83/1.0 −7.80 0.000
Daily activities (T2) 2.82/.99 2.59/1.0 −3.30 0.001
Social activities (T1) 3.22/1.0 1.96/1.1 −19.00 0.000
Social activities (T2) 2.59/1.1 1.76/95 −13.25 0.000
Changes in health (T1) 1.95/0.87 1.24/0.51 −23.25 0.000
Changes in health (T2) 1.76/0.82 1.23/0.50 −16.05 0.000
Overall health (T1) 3.60/0.67 2.85/0.83 −15.18 0.000
Overall health (T2) 3.06/0.82 2.60/0.84 −8.19 0.000

the validated cutoff value (� 8) at T2. Additionally,
the strong SOC sample was characterized by signifi-
cantly greater functional health status on all six core as-
pects of functioning measured by the COOP/WONCA
(physical fitness, feelings, daily activities, social activ-
ities, changes in health and overall health) at baseline
as well as at the end of the rehabilitation period.

3.3. Correlations between age, gender, pain, anxiety,
and functional health status in the strong and
weak SOC samples

The results of the correlation analysis of the vari-
ables included in the study are presented in Table 3.
High levels of anxiety were associated with limitations
in functioning on all core aspects of functional health
status except physical functioning in the weak SOC
sample.

Anxiety correlated negatively with pain intensity in
the strong SOC sample. Moreover, in the strong SOC
sample anxiety was associated with limitation in func-
tioning on the following core aspects: emotional func-
tioning (feelings), social activities, change in health,
and overall health in.

3.4. Regression analysis for variables predicting
functional health status

Table 4 presents the results of multiple linear re-
gression analysis investigating the association between
baseline age, gender, pain, and anxiety and the post

treatment outcome of functional health status (physical
fitness, feelings, daily activities, social activities, and
overall health) in the weak SOC sample. For the pur-
pose of present analysis, there exists no definitive the-
oretical justification for ordering the entry of variables,
so we opted for the simultaneous entry of all variables.

3.4.1. Physical fitness
All together the variables entered into the equation

explained 8% of the variance in physical fitness, but
only age and pain experience contributed significant
part correlations. Pain (p < 0.01) and age (p < 0.05)
together explained 5% of the variable variance in the
weak SOC sample.

3.4.2. Feelings
All of the variables in the regression equation con-

tributed to explain 5% of the variance in emotional
feelings, with anxiety (p < 0.001) contributing the
only significant individual part.

3.4.3. Daily activities
All together the variables entered into the equation

explained 11 % of the variance in daily activities. Only
pain experience (p < 0.001) and anxiety (p < 0.001)
contributed significant part correlations.

3.4.4. Social activities
High levels of anxiety (p < 0.001) were found to be

significantly associated with limitations in function in
social activities. All together the variables entered into
the equation explained 9% of the variance.
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Table 3
Correlations between age, gender, pain intensity, pain experience, anxiety and functional health status (physical fitness, feelings, daily activities,
social activities, change in health and overall health) in the strong and weak sense of coherence (SOC) samples

a b c d e f g h i j K
Agea − −0.01 −0.18∗∗ −0.11 0.07 0.09 0.03 0.07 −0.01 0.02 0.05
Genderb 0.10∗ − 0.03 −0.01 −0.08 0.03 −0.10 0.05 −0.16∗ 0.06 −0.00
Pain intensityc −0.01 −0.01 − 0.74∗∗ −0.15∗ 0.13∗ −0.16∗∗ 0.31∗∗ 0.07 −0.10 0.14∗
Pain experienced −0.08 0.04 0.76∗∗ − −0.05 0.15∗ −0.09 0.39∗∗ 0.14∗ −0.07 0.22∗∗
Anxietye −0.01 0.06 −0.06 −0.03 − −0.05 0.53∗∗ 0.08 0.22∗∗ 0.31∗∗ 0.22∗∗
Physical fitnessf 0.14∗∗ −0.06 0.14∗∗ 0.18∗∗ −0.01 − 0.02 0.29∗∗ 0.15∗∗ −0.08 0.23∗∗
Feelingsg −0.05 0.00 −0.08 −0.13∗∗ 0.49∗∗ −0.01 − 0.05 0.21∗∗ 0.23∗∗ 0.28∗∗
Daily activitiesh 0.02 0.08 0.12∗∗ 0.19 0.18∗∗ 0.17∗∗ 0.25∗∗ − 0.47∗∗ −0.02 0.48∗∗
Social activitiesi 0.00 0.02 −0.02 −0.06 0.37∗∗ 0.06 0.39∗∗ 0.38∗∗ − −0.00 0.38∗∗
Change in healthj 0.09 0.17∗∗ −0.04 −0.03 0.39∗∗ −0.00 0.28∗∗ 0.23∗∗ 0.30∗∗ − 0.09
Overall healthk −0.06 0.09∗ 0.08 0.08 25∗∗ 0.09 0.35∗∗ 0.35∗∗ 0.32∗∗ 0.22∗∗ −
Cronbach’s α − − − − 0.82 − − − − − −

Note. ∗p � 0.05; ∗∗p � 0.01. Correlations for the weak SOC sample are below the diagonal and correlations for the strong SOC sample are
above the diagonal.

3.4.5. Change in health
The variables entered into the equation together ex-

plained 18% of the variance in one’s experience of pos-
itive change in health during the last 2 weeks. Only
gender (female) (p < 0.001), and low levels of anxiety
(p < 0.001), contributed significant part correlations.

3.4.6. Overall health
Limitation in overall health at the end of the rehabil-

itation program in the weak SOC sample was associ-
ated with baseline pain experience (p < 0.01) and high
levels of anxiety (p < 0.001). All together the variables
entered into the equation explained 7% of the variance.

Table 5 presents the results of the multiple linear re-
gression analysis investigating the association between
baseline age, gender, pain, and anxiety and the post-
treatment outcome of functional health status (physical
fitness, feelings, daily activities, social activities, and
overall health) in the strong SOC sample. As described
above we opted for the simultaneous entry of all vari-
ables.

3.4.7. Physical fitness
Results of the regression analysis showed that the

variables entered explained 11% of the variance in
physical fitness. Only age (p < 0.001) contributed sig-
nificant part correlation.

3.4.8. Feelings
The variables entered into the equation together ex-

plained 14 % of the variance in emotional functioning
(feelings). Gender (female) (p < 0.02) and high lev-
els of anxiety (p < 0.001) contributed significant part
correlations.

3.4.9. Daily activities
All together the variables entered explained 24% of

the variance in daily activities. High age (p < 0.05),
as well as high levels of pain intensity (p < 0.01) and
pain experience (p < 0.05) contributed significant part
correlations. Anxiety was not significantly associated
with function in daily activities in the strong SOC sam-
ple.

3.4.10. Social activities
The variables entered in the regression equation con-

tributed to explain 9% of the variance in social activi-
ties in the strong SOC sample. Only high levels of anx-
iety (p < 0.001) contributed significant part correla-
tion.

3.4.11. Change in health
The variables entered in the equation explained 5%

of the variance in change in health, and gender (fe-
male) (p < 0.001) represented the only significant part
correlation.

3.4.12. Overall health
In total the variables entered in the equation model

explained 15% of the variance in overall health.
Whereas high age (p < 0.01) and baseline pain inten-
sity (p < 0.05) contributed with significant part corre-
lations. Anxiety was not a significant associated with
limitation in functioning in the strong SOC sample.

4. Discussion

This study of a Norwegian sample suggests that the
association between anxiety and pain level at baseline



M. Lillefjell et al. / The impact of a sense of coherence in employees with chronic pain 319

Ta
bl

e
4

M
ul

tip
le

lin
ea

r
re

gr
es

si
on

an
al

ys
es

of
re

la
tio

n
be

tw
ee

n
ba

se
lin

e
an

xi
et

y
an

d
fu

nc
tio

na
l

he
al

th
st

at
us

(p
hy

si
ca

l
fit

ne
ss

,f
ee

lin
gs

,d
ai

ly
ac

tiv
iti

es
,

so
ci

al
ac

tiv
iti

es
,

ch
an

ge
in

he
al

th
an

d
ov

er
al

l
he

al
th

)
m

ea
su

re
d

at
th

e
en

d
of

th
e

re
ha

bi
lit

at
io

n
pe

ri
od

in
th

e
w

ea
k

SO
C

sa
m

pl
e

(S
O

C
<

57
)

Ph
ys

ic
al

fit
ne

ss
Fe

el
in

gs
D

ai
ly

ac
tiv

iti
es

So
ci

al
ac

tiv
iti

es
C

ha
ng

e
in

he
al

th
O

ve
ra

ll
he

al
th

St
ep

B
β

R
2

B
β

R
2

B
β

R
2

B
β

R
2

B
β

R
2

B
β

R
2

1
C

on
st

an
t

2.
25

0.
02

3.
37

0.
01

2.
60

0.
00

1.
92

0.
01

1.
05

0.
04

2.
76

0.
00

A
ge

0.
01

0.
12

∗
−0

.0
0

−0
.0

6
0.

00
0.

04
0.

00
0.

06
0.

00
0.

06
0.

00
0.

05
G

en
de

r
−0

.2
0

−0
.0

8
0.

20
0.

08
0.

00
0.

00
0.

25
0.

10
0.

37
0.

19
∗∗

∗
0.

08
0.

04

2
C

on
st

an
t

1.
76

0.
07

3.
39

0.
01

2.
16

0.
08

1.
64

0.
02

0.
94

0.
04

2.
54

0.
04

A
ge

0.
01

0.
10

∗
−0

.0
0

−0
.0

6
0.

00
0.

01
0.

00
0.

06
0.

00
0.

06
0.

00
0.

03
G

en
de

r
−0

.2
1

−0
.0

9
0.

20
0.

08
−0

.0
1

−0
.0

0
0.

26
0.

10
0.

37
0.

19
∗∗

∗
0.

06
0.

03
Pa

in
Ia

0.
02

0.
04

−0
.0

1
−0

.0
2

−0
.0

0
−0

.0
2

0.
03

0.
07

0.
00

0.
01

−0
.0

1
−0

.0
2

Pa
in

E
b

0.
07

0.
20

∗∗
0.

01
0.

03
0.

10
0.

30
∗∗

∗
0.

00
0.

02
0.

01
0.

04
0.

06
0.

20
∗∗

3
C

on
st

an
t

1.
91

0.
08

2.
67

0.
05

1.
62

0.
11

0.
71

0.
09

0.
00

0.
18

2.
08

0.
07

A
ge

0.
01

0.
10

∗
−0

.0
0

−0
.0

6
0.

00
0.

01
0.

00
0.

07
0.

00
0.

06
0.

00
0.

03
G

en
de

r
−0

.2
1

−0
.0

9
0.

18
0.

07
−0

.0
3

−0
.0

1
0.

23
0.

09
0.

34
0.

18
∗∗

∗
0.

05
0.

02
Pa

in
I

0.
02

0.
04

−0
.0

0
−0

.0
1

−0
.0

0
−0

.0
1

0.
04

0.
08

0.
01

0.
03

−0
.0

0
−0

.0
1

Pa
in

E
0.

07
0.

20
∗∗

0.
01

0.
03

0.
10

0.
30

∗∗
∗

0.
00

0.
02

0.
01

0.
04

0.
06

0.
20

∗∗
A

nx
ie

ty
−0

.0
1

−0
.0

4
0.

05
0.

21
∗∗

∗
0.

04
0.

17
∗∗

∗
0.

07
0.

26
∗∗

∗
0.

07
0.

36
∗∗

∗
0.

03
0.

18
∗∗

∗

N
ot

e.
R
2
=

E
xp

la
in

s
th

e
si

gn
ifi

ca
nt

re
su

lt
of

th
e

an
al

ys
is

.B
=

U
ns

ta
nd

ar
di

ze
d

be
ta

,β
=

St
an

da
rd

iz
ed

be
ta

.a
Pa

in
In

te
ns

ity
,b

Pa
in

E
xp

er
ie

nc
e,

c
SO

C
=

se
ns

e
of

co
he

re
nc

e
(s

um
sc

or
e)

.∗
p
<

0.
05

.∗
∗ p

<
0.

01
.∗

∗∗
p
<

0.
00

1.

Ta
bl

e
5

M
ul

tip
le

lin
ea

r
re

gr
es

si
on

an
al

ys
es

of
re

la
tio

n
be

tw
ee

n
ba

se
lin

e
an

xi
et

y
an

d
fu

nc
tio

na
lh

ea
lth

st
at

us
m

ea
su

re
d

at
th

e
en

d
of

th
e

re
ha

bi
lit

at
io

n
pe

ri
od

in
th

e
st

ro
ng

SO
C

sa
m

pl
e

(S
O

C
>

75
)

Ph
ys

ic
al

fit
ne

ss
Fe

el
in

gs
D

ai
ly

ac
tiv

iti
es

So
ci

al
ac

tiv
iti

es
C

ha
ng

e
in

he
al

th
O

ve
ra

ll
he

al
th

St
ep

B
β

R
2

B
β

R
2

B
β

R
2

B
β

R
2

B
β

R
2

B
β

R
2

1
C

on
st

an
t

1.
15

0.
05

1.
97

0.
02

2.
39

0.
00

2.
06

0.
01

0.
83

0.
02

1.
81

0.
02

A
ge

0.
02

0.
24

∗∗
∗

0.
00

0.
03

0.
00

0.
02

0.
00

−0
.0

0
0.

00
0.

05
0.

01
0.

15
∗

G
en

de
r

0.
07

0.
02

−0
.3

0
−0

.1
3∗

0.
06

0.
02

−0
.2

5
−0

.1
1

0.
19

0.
15

∗
0.

05
0.

02

2
C

on
st

an
t

0.
14

0.
11

1.
97

0.
02

0.
24

0.
24

1.
93

0.
02

0.
93

0.
03

0.
60

0.
14

A
ge

0.
03

0.
28

∗∗
∗

0.
00

0.
04

0.
01

0.
12

∗
0.

00
0.

00
0.

00
0.

04
0.

02
0.

22
∗∗

∗
G

en
de

r
0.

07
0.

02
−0

.3
1

−0
.1

4∗
0.

06
0.

02
−0

.2
4

−0
.1

0
0.

19
0.

16
∗

0.
05

0.
02

Pa
in

Ia
0.

05
0.

13
0.

02
0.

06
0.

14
0.

31
∗∗

−0
.0

4
−0

.1
0

−0
.0

2
−0

.0
9

0.
07

0.
20

∗
Pa

in
E
b

0.
04

0.
12

−0
.0

2
−0

.0
7

0.
08

0.
22

∗
0.

06
0.

17
0.

01
0.

06
0.

05
0.

17

3
C

on
st

an
t

0.
22

0.
11

1.
41

0.
14

0.
16

0.
24

1.
52

0.
09

0.
79

0.
05

0.
45

0.
15

A
ge

0.
03

0.
29

∗∗
∗

0.
00

0.
01

0.
01

0.
11

∗
−0

.0
0

−0
.0

1
0.

00
0.

03
0.

02
0.

21
∗∗

G
en

de
r

0.
06

0.
02

−0
.2

4
−0

.1
0

0.
06

0.
02

−0
.1

9
−0

.0
8

0.
20

0.
17

∗∗
0.

06
0.

03
Pa

in
I

0.
05

0.
12

0.
06

0.
15

0.
14

0.
32

∗∗
∗

−0
.0

1
−0

.0
4

−0
.0

1
−0

.0
5

0.
08

0.
23

∗
Pa

in
E

0.
05

0.
13

−0
.0

4
−0

.1
1

0.
08

0.
21

∗
0.

05
0.

14
0.

00
0.

04
0.

05
0.

16
A

nx
ie

ty
−0

.0
1

−0
.0

5
0.

05
0.

21
∗∗

∗
0.

01
0.

04
0.

08
0.

26
∗∗

∗
0.

02
0.

16
∗

0.
03

0.
10

N
ot

e.
R
2
=

E
xp

la
in

s
th

e
si

gn
ifi

ca
nt

re
su

lt
of

th
e

an
al

ys
is

.B
=

U
ns

ta
nd

ar
di

ze
d

be
ta

,β
=

St
an

da
rd

iz
ed

be
ta

.a
Pa

in
In

te
ns

ity
,b

Pa
in

E
xp

er
ie

nc
e,

c
SO

C
=

se
ns

e
of

co
he

re
nc

e
(s

um
sc

or
e)

.∗
p
<

0.
05

.∗
∗ p

<
0.

01
.∗

∗∗
p
<

0.
00

1.



320 M. Lillefjell et al. / The impact of a sense of coherence in employees with chronic pain

and functional health after rehabilitation is signifi-
cantly stronger among persons with non-specific mus-
culoskeletal pain and a weak sense of coherence at
baseline than among those with a baseline strong sense
of coherence.

Previous studies have indicated an association be-
tween levels of SOC and anxiety in predicting func-
tional health status [7,8,20,21]. A strong SOC has been
identified as helpful in allowing people to identify, use,
and reuse available resources and consequently mini-
mize feelings of tension and stress [20]. In this study,
compared to the weak SOC sample, the strong SOC
sample reported significantly higher levels of pain in-
tensity and experienced the pain as more troublesome
at baseline as well as at the end of the rehabilitation pe-
riod. However, in support of the salutogenic concept,
which proposes that SOC is closely linked with an in-
dividual’s resources and capacity to create health and
cope with health problems [Antonovsky 17, 19, 20],
the strong SOC sample, despite significant pain, re-
ported higher function on all six core aspects of func-
tional health at the end of the rehabilitation program.
Additionally, the change in mean scores in pain inten-
sity and how troublesome the pain is experienced to be
from baseline to the end of the treatment period were
larger in the strong SOC sample.

People coping with a variety of chronic pain con-
ditions routinely experience emotions such as anxi-
ety [9,10]. Our high SOC sample reported significantly
higher levels of pain then the weak SOC sample. How-
ever, the strong SOC sample reported almost no anxi-
ety whatsoever. In support of previous studies [14,16],
this result might indicate that a strong sense of coher-
ence improves one’s ability to deal with health prob-
lems. One’s level of SOC and level of anxiety can be
a product of the time it takes to seek care and start the
recovery process. Given that those with a strong SOC
also have higher levels of education than those with
weak SOC, it is conceivable that this affects levels of
SOC and anxiety. Those with higher levels of educa-
tion are used to managing systems and finding and uti-
lizing available information, and are thus able to enter
the rehabilitation process far more quickly than those
with less education.

Since the weak SOC sample showed less improve-
ment in function from baseline to the end of the treat-
ment period than the strong SOC sample, it is reason-
able to assume that a weak SOC and high levels of anx-
iety increase the likelihood of sustained pain and func-
tional problems. This is in line with previous findings
suggesting that a weak SOC increases the odds of sus-

tained pain and functional problems [21]. The results
therefore present implications for the design of reha-
bilitation programs, and encourage further clarification
of the role of sense of coherence and the use of sense
of coherence in the rehabilitation context to minimize
feelings of tension and to improve function in daily
life [20].

Due to the limitations of our study design, we must
also be open to the possibility that measures to reduce
anxiety could also lead to increased SOC. As the re-
habilitation period was limited to 12 weeks, it is likely
that minimal changes in SOC occurred during the re-
habilitation period. Reduction of anxiety in individu-
als with weak SOC at the start of any recovery would,
however, be an important step towards the improve-
ment of several other functional areas.

Additionally, the results revealed the significance of
anxiety in predicting functional health status in both
the strong and weak SOC samples. Although anxiety
was the most significant predictor of function in both
samples, the results indicate that it is important to in-
crease levels of SOC, as well as resources that encour-
age SOC, in those who are most vulnerable [20]. Since
anxiety had a less negative effect on the strong SOC
sample, it would likely be useful if rehabilitation coun-
sellors adopted a systematic salutogenic orientation to
focus on the resources that are available. Strengthen-
ing cognitive as well as emotional resources, creating
new ones, and making them known to the individuals
so that they may be aware of, identify, and benefit from
them will, however, require these professionals to pos-
sess adequate knowledge and employ adequate meth-
ods of intervention [11,14].

4.1. Limitations

The present study suffers from a few limitations. In
this follow-up study, the employee who had mixed pain
diagnoses did not receive identical standardized inter-
ventions, as would be expected in randomized con-
trolled trials [39]. However, the aims of this study were
to examine the characteristics of individuals in a real
clinical setting and determine how these characteristics
might affect function in daily life. The repeated mea-
sures performed in the present study mean that the ob-
servations are dependent, and this might cause inciden-
tal effects like order effects (practice), carry-over ef-
fects, and context effects [39]. Measurement itself may
influence the outcome by inducing efforts to address a
particular risk factor.

Another limitation of these results is the possibil-
ity of bias that accompanies self-reporting. Psychoso-
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cial factors like emotional distress, secondary loss, so-
matisation and symptom magnification, compliance,
and resistance issues might have influenced the self-
assessments [9]. Additionally, differences in age, edu-
cation and family situation, between the high and low
SOC groups, might have influenced the results since
these background factors may be related to levels of
SOC.

Despite these shortcomings, the present study does
raise some interesting perspectives on SOC, anxiety,
and function in daily life that should be taken into ac-
count in rehabilitation settings.

4.2. Conclusion

In conclusion, the data suggest that it would be ben-
eficial to reduce anxiety in those with weak SOC and
a high degree of anxiety. Additionally, more research
is necessary: both longitudinal investigations of fac-
tors that appear to strengthen SOC in rehabilitation
programs for employees with chronic musculoskele-
tal pain, as well as research that seeks to examine
the extent to which an improvement in function can
be understood as a result of enhanced SOC or ab-
sence/reduction of anxiety, or both.
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