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Abstract Purpose The main aim of this study was to assess
changes in perceived demand, control and support at work of
neck and back pain patients over 1 year. We also hypothe-
sised that perceived changes in demand, control and support
at work were associated with clinical improvement, reduced
fear-avoidance beliefs and successful return to work. Methods
Four hundred and five sick-listed patients referred to sec-
ondary care with neck or back pain were originally included
in an interventional study. Of these, two hundred and twenty-
six patients reported perceived psychosocial work factors at
both baseline and 1-year follow-up, and they were later
included in this prospective study. Changes in demand, con-
trol and support dimensions were measured by a total of nine
variables. Results At the group level, no significant differ-
ences were found among the measured subscales. At the
individual level, the regression analyses showed that
decreases in fear-avoidance beliefs about work were consis-
tently related to decreases in demand and increases in control,
whereas decreases in disability, anxiety and depression were
related to increases in support subscales. Conclusions The
perception of demand, control and support appear to be stable
over 1 year in patients with neck and back pain, despite
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marked improvement in pain and disability. Disability, anx-
iety, depression and fear-avoidance beliefs about work were
significantly associated with the perception of the work
environment, whereas neck and back pain were not.
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Introduction

Neck and back pain are common ailments, and they are a
major source of disability and work absences [1]. Disability
from neck and low back pain is multi-factorial and not just
related to medical factors [2, 3]. In particular, the impor-
tance of working conditions has been recognised [4].
Although the physical work environment is still important
for ensuring safety and health at the workplace, the psy-
chosocial work environment is considered to be the most
important factor in disability prevention [5]. Several models
have been developed to explain the relationship between the
perceived psychosocial work environment and health
problems [6]. One of the most used models is the job-de-
mand-control-support model (JDCS) developed by Karasek
and colleagues [7]. The JDCS is a three-dimensional model
integrating job demand, decision latitude and social support
at work. The model is based on research showing that
workers with high-strain jobs and low social support have a
higher risk of cardiovascular disease [8]. The influences of
demand, control and support at work in occupational neck
and back pain have attracted considerable interest over the
years. Recent reviews suggest that high demand, low con-
trol and low supervisor support are probably associated with
the presence of neck and back pain [9, 10].
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In a previous study, the model was applied to patients on
sick leave referred to specialised care due to neck and back
pain [11]. The patients perceived higher demands on their
physical endurance compared to the reference population.
Additionally, perceived demand, control and support were
closely associated with fear-avoidance beliefs about work
[11]. Although a recent study focusing on a Norwegian
worker population reported quantitative demand and deci-
sion control to be rather stable over a 4-year period [12],
we have no knowledge about the perception of demand,
control and support over time in patient populations.

The view that a worker’s health might influence the per-
ceived psychosocial work environment has recently been
proposed in a systematic review [13]. One of the most
common mechanisms proposed to explain this “reversed
effect” is the “perception” hypothesis. In this hypothesis,
changes in worker well-being are suggested to cause an
altered perception of the existing work environment, despite
an actual unchanged work environment. Unhealthy workers
might interpret their work environment more negatively
over time due to reduced work capacity or by a selective
recall of negative information or situations in individuals
with poor affective health. Conversely, healthy workers are
more likely to re-interpret their jobs positively over time
[13]. In neck and back pain patients, a considerable reduction
in pain and disability over the first year following a multi-
disciplinary intervention is expected [14, 15], as well as
reduced emotional distress [14]. In addition, one of the pri-
orities of multidisciplinary treatments is to reduce fear-
avoidance beliefs, as high fear avoidance beliefs about work
are found to be associated with prolonged sick leave and
work loss [16]. Therefore, a reduction in fear-avoidance
beliefs about work is anticipated [14]. Furthermore, the
majority of sick-listed back pain patients generally return to
their usual work within 1 year [17-19]. The extent to which
the clinical recovery and return to work (RTW) actually
influence the perception of demand, control and support over
time in a patient population is not known.

The overall aim of this study was to assess changes in
perceived demand, control and support at work in neck and
back pain patients over 1 year. We also hypothesised that
changes in demand, control or support at work were
associated with clinical improvement, reduced fear avoid-
ance beliefs and successful RTW.

Methods
Design
This study was part of a randomised controlled multicentre

trial of patients on sick leave due to neck and back pain
[17]. All variables were measured at baseline and at 1-year
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follow-up. This study was conducted in accordance with
the Helsinki Declaration and was evaluated by the Regio-
nal Committees for Medical and Health Research Ethics in
Southeast Norway (S09024b 2009/1000). It was authorised
by the Data Protection for Research at Oslo University
Hospital ~ (1207-091208) according to Norwegian
guidelines.

Participants

Patients referred to the neck and back outpatient clinic at
Oslo University Hospital (OUS), Ulleval and St. Olavs
University Hospital (SOH), Trondheim, Norway were
recruited. All referred patients underwent a standardised
medical examination to assess their eligibility for inclu-
sion. To be included in the study, patients had to be
between 18 and 60 years of age, employed and have sick
leave duration between 1 and 12 months. The exclusion
criteria were requiring surgical treatment, cauda equina
syndrome, symptomatic spinal deformities, osteoporosis
with fractures, inflammatory rheumatic diseases, preg-
nancy, legal labour disputes, insufficient Norwegian lan-
guage skills, cardiac, pulmonary, or metabolic disease with
functional restrictions, and DSM-IV-diagnosed mental
disorders.

Between August 2009 and August 2011, a total of 3961
patients were screened for eligibility. The main reasons for
ineligibility included not being sick-listed (50 %), unem-
ployed (26 %), having a disorder suitable for surgical
treatment (7 %) and a lack of Norwegian language skills
(6 %). A total of 715 patients were eligible. Of these
patients, 310 declined to participate. The remaining 405
patients were included in the intervention study (Fig. 1)
and were randomised to either the work-focused multidis-
ciplinary or clinical multidisciplinary intervention.

Assessments

We recorded age, gender, native language, marital status,
smoking status, highest level of education and occupation
at baseline. The level of education was categorised into the
following four groups: primary school (7-10 years),
vocational high school or general academic secondary
school, college or university for <4 years and college or
university >4 years [20]. Occupation was categorised
based on the International Standard Classifications of
Occupations, ISCO-88 [21]. Based on the ISCO-88 codes,
we collapsed the occupations into four categories: low-
skilled blue-collar workers (ISCO-codes 8 and 9), high-
skilled blue-collar workers (ISCO-codes 6 and 7), low-
skilled white-collar workers (ISCO-codes 4 and 5) and
high-skilled white-collar workers (ISCO-codes 1, 2 and 3).
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Fig. 1 Patient flow

Patients aged 18-60 years and screened for eligibility (n = 3961)

Not eligible (n = 3246)
Unemployed (n = 849)
Not sick-listed 1-12 months (n = 1664)

Other diagnoses/illnesses (n = 142)

Surgery (n = 238)
Language problems (n = 196)
Other reasons (n = 157)

Patients declined to participate (n = 310)

Patients included in RCT study, N = 405

Patients that did not respond to one-year follow-up
questionnaire

N =106

Patients that submitted incomplete one-year follow-
up questionnaire

N=71

Patients with at least 1 work factor subscale registrations at one-year follow-up, N = 228

Intensity of pain during activity over the past week was
reported on an 1l-point numeric rating scale (NRS),
ranging from 0 (no pain) to 10 (worst possible pain) [22].
Both neck/arm and back/leg pain were reported, and the
highest pain rating of the two was used in the analyses. A
minimum important change (MIC) of 2.0-2.5 points or a
30 % improvement on the NRS was previously proposed
[22, 23].

The Oswestry Disability Index (ODI) [24, 25] and Neck
Disability Index (NDI) [26, 27] are composed of ten items
ranging from O to 5. The summed score is presented as a
percentage, where O represents no disability and 100 rep-
resents maximum disability. If more than five items were
missing, no total ODI/NDI scores were calculated. A MIC
of 30 % improvement or ten points for the ODI has been
previously proposed [23]. For participants reporting dis-
ability due to both NP and LBP, the highest disability score

was used in the analyses and was referred to as the Dis-
ability Index (DI) score.

Levels of anxiety and depression were measured by the
Hospital Anxiety and Depression Scale (HADS) [28]. This
has been found to perform well in screening for symptom
severity and for case evaluation of anxiety disorders and
depression in somatic, psychiatric and primary care
patients, as well as in the general population. The anxiety
and depression subscales consist of seven items each,
scored on a four-point scale from O to 3. The items are
added together, resulting in a subscale score from 0 to 21.
One or two missing items in the HADS were substituted
with the subject’s mean value. If more items were missing,
no HADS score was computed.

Fear-avoidance was measured using Waddell’s Fear—
Avoidance Belief Questionnaire (FABQ), where each item
was scored on a 7-point Likert scale ranging from O (strongly
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disagree) to 6 (strongly agree). The 7-item FABQ about work
subscale (FABQ-W) was chosen in the analyses, as previous
studies have shown an association between work-loss and
disability [16]. The score ranges from O to 42 [16, 29], with
high scores denoting strong fear-avoidance beliefs. No missing
values were allowed when calculating the FABQ scores.

The General Nordic Questionnaire for Psychological and
Social Factors at Work (QPS Nordic) [30] is a questionnaire
used to identify psychosocial factors at work. The validity
and reliability have been documented previously [31]. The
questionnaire was constructed on the basis of common
questionnaires on this subject. The total questionnaire
comprises questions that are found to be important for health
and well-being, independent of specific models. The QPS
Nordic items covering the dimensions of demand, control
and social support were used in this study. An overview of
the subscales and items included in the present analyses is
provided in Table 1. QPS Nordic subscale scores were cal-
culated as the mean scores of completed items for those
completing at least two-thirds of the corresponding items. In
five subscale measures at baseline and 13 measures at the
1-year follow-up, this rule was not met, and the subscale
scores were replaced by the average subscale scores of the
patient group. In addition, to achieve similar N for the nine
QPS Nordic subscales in the analyses, we replaced a com-
plete missing subscale score with the average score in ten
subjects. The average values were calculated and substituted
in two subgroups, depending on whether the patient had
returned to work or not. The number of imputed values
varied between 3 and 11 for each subscale. We also replaced
the missing values with extreme values and calculated the
effect size of the difference between the two methods on
each subscale by Cohen’s d (Table 2).

In this prospective study of change in the work envi-
ronment, patients were defined as ‘RTW’ if they had

returned to their workplace, even if they still worked fewer
hours per week than their employment entailed.

Data Analysis and Statistics

We used paired ¢ tests to compare the average subscale
values of the study population at baseline with 1-year
follow-up. After Bonferroni adjustment for three compar-
isons within each of the three dimensions (demand, control
and support), values of p < 0.05/3 = 0.017 were regarded
as statistically significant. To assess the size of the differ-
ences, Cohen’s d values [32] were calculated. Cohen’s d is
defined as the difference between two means divided by the
pooled standard deviation. We used the definition of effect
sizes as given by Cohen, including small (d = 0.2), med-
ium (d = 0.5) and large (d = 0.8).

A hierarchical multiple regression analysis with each of
the nine QPS Nordic subscale change-scores as dependent
variables was performed. This was conducted to explore the
relationship between the demographic characteristics,
changes in clinical and mental health variables, the work-
focused intervention, RTW-status, and the subscales’
change-score. First, we divided possible independent vari-
ables into two blocks: demographic and functioning blocks.
Within each block, a series of standard univariate regression
analyses were performed, and variables with p values <0.2
were later included in the multiple regression analyses. In the
demographic block the following variables were explored:
age, gender, educational level, and occupation. In the func-
tioning block, we explored RTW-status, occurrence of work-
focused intervention, and the change-scores of pain inten-
sity, DI, HADS-anxiety, HADS-depression, and FABQ-W.
We controlled for age, gender, and the baseline value of the
QPS Nordic subscale. All clinical variables were assessed
with respect to the normal distribution. Low co-linearity was

Table 1 An overview of the

. Composite subscale
subscales and items from the P

Subscales

Number of items Total range of scores

QPS Nordic used in the analysis

Demand Quantitative demands 4 1-5%
Control demands 3 1-5*
Learning demands 3 1-5*
Control Positive challenge at work 3 1-5%
Control of decision 5 1-5*
Control of work pacing 4 1-5%
Support Support from superior 3 1-5%
Support from co-workers 2 1-5*
Support from friends and family 3 1-5*

* Responses were given along a five-point scale ranging from 1 (very seldom or never) to 5 (very often or
always). For each subscale, we reported the sum of the item score divided by the number of items (range

1-5)
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Table 2 The mean values of the QPS Nordic subscale scorings at baseline and 1-year, and the 7 test p values and effect size (Cohen’s d) with

mean and extreme value imputations

Imputing with mean value (¢ test)

Imputing with extreme value (¢ test)

Baseline mean 1 year mean p value Cohen’s Baseline mean 1 year mean p value Cohen’s
(SD) (SD) d (SD) (SD) d
Quantitative demands ~ 3.09 (0.82) 2.96 (0.91) 0.025* 0.15 3.09 (0.82) 2.95 (0.93) 0.009" 0.16
Decision demands 3.47 (0.78) 3.56 (0.90) 0.062 —0.11 3.48 (0.79) 3.58 (0.91) 0.038* —0.12
Learning demands 2.48 (0.69) 2.42 (0.70) 0.128 0.09 2.48 (0.69) 2.40 (0.71) 0.080 0.11
Positive challenge at 3.94 (0.83) 3.98 (0.87) 0.236 —0.05 3.94 (0.83) 4.01 (0.87) 0.154  —0.08
work
Control of decision 2.65 (0.85) 2.72 (0.81) 0.169 —0.08 2.64 (0.86) 2.81 (0.93) 0.005°> —0.19
Control of work pacing 2.67 (1.20) 2.69 (1.14) 0.724  —0.02 2.67 (1.20) 2.73 (1.17) 0322 —0.05
Support from superior  3.54 (1.08) 3.61 (1.06) 0.246 —0.07 3.54 (1.08) 3.69 (1.08) 0.039* —0.14
Support from co- 3.79 (0.96) 3.78 (0.98) 0.984 0.01 3.75 (1.01) 3.83 (0.99) 0254  —-0.08
workers
Support from friends 4.00 (0.97) 3.92 (1.01) 0.227 0.08 3.99 (0.97) 3.84 (1.10) 0.022° 0.14

 Significant at 0.05-level
o Significant at 0.05/3 = 0.0167-level (Bonferroni correction)

found between the independent variables with tolerance
>0.9. The final multiple regression analysis included vari-
ables with p values <0.2 from each block. The R value was
reported for each step. A statistical significance level of
p < 0.05 was adopted. Statistical analyses were performed
using PASW Statistics, version 18 (IBM SPSS, IBM Cor-
poration, NY, USA).

Results
Response-Rate

Although we had a total response rate of 74 % at the 1-year
follow-up, the QPS Nordic response rate was 56 % due to
incomplete questionnaire responses. The characteristics of
those patients who completed the QPS Nordic questionnaire are
compared to those without a QPS Nordic response in Table 3.
Women were overrepresented as respondents (x> = 7.5,
p = 0.006). In addition, respondents were older (t = 2.0,
p = 0.049) and reported lower levels of fear-avoidance beliefs
about work (t = 2.8, p = 0.005) than non-responders. How-
ever, the magnitude of these differences was small (Cohen’s d
0.20-0.29). In contrast, the tests indicated no significant asso-
ciation between response-status and educational level, occu-
pation group, RTW status, intervention type, smoking, use of
analgesic, physical activity level, BMI, pain-intensity, the
Disability Index, and the HAD Anxiety or Depression scores.

Patient Characteristics

The clinical characteristics of the patients at baseline and
1 year are reported in Table 4.

Changes in Demand, Control and Support Subscales
at the 1-year Follow-up

No significant differences were found among the measured
subscales (Table 5).

Determinants for Individual-Level Changes
in Demand, Control, and Support Subscales

The results from the univariate and multiple regression
analyses for Quantitative demands are presented in
Tables 6, 7 and 8 and are used to illustrate the procedure in
the regression analyses. Table 9 shows the final step in the
hierarchical multiple regression analyses for all nine sub-
scales. A positive value in any change-score variable
denotes an increased 1-year follow-up score compared with
the baseline score.

In the univariate analyses, age was associated with
Quantitative demands, Control of decision and Control of
work pacing, while gender was associated with Quantita-
tive demands and Decision demands, educational level was
associated with Quantitative demands, Decision demands
and Support from co-workers, and occupation was associ-
ated with Quantitative demands, Decision demands, and
Positive challenge at work, (p < 0.2). Demographic vari-
ables remaining in the final model (Table 9) were those
associated with a subscale (p < 0.2) after the demographic
box multiple regression analyses (only shown for Quanti-
tative demands). However, age and gender were controlled
for in all multiple analyses. The RTW-status was not
associated with any subscale, and the work-focused inter-
vention was only significantly associated with increased
Decision demands.
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Table 3 The baseline description of participants; total N in the RCT versus those completing and not completing the QPS Nordic questionnaire

subscale scores at the 1-year follow-up

N (total) = 405

N (QPS Nordic responders) = 228

N (Non QPS Nordic responders) = 177

N %  Mean SD N % Mean SD N % Mean SD

Age, years 40.6 9.9 41.4 9.8 39.5 9.9
Gender
Women 188 46 120 53 68 38
Men 217 54 108 47 109 62
Educational level
Primary school 64 16 31 14 33 19
Secondary school 228 57 126 56 102 58
College <4 years 68 17 42 19 26 15
College >4 years 42 10 27 12 15 8
Occupation
Low-skilled blue-collar 70 17 33 14 37 21
High-skilled blue-collar 87 22 48 21 39 22
Low-skilled white-collar 139 34 82 36 57 32
High-skilled white-collar 109 27 65 29 44 25
RTW status
100 % RTW 294 73 169 74 125 71
Partly RTW 29 7 20 9 9 5
Unsuccessful RTW 82 20 39 17 43 24
Work-focused 203 50 118 52 85 48

intervention
Smokers 118 30 62 28 56 32
Use of analgesics 318 80 178 79 140 81
Physical activity level, 49 12 29 13 20 12

sedentary
BMI 27 4.8 27 4.9 27 4.8
Pain, NRS (range 0-10) 6.2 2.2 6.1 2.2 6.3 2.3
DI (range 0-100) 38.3 13.3 37.5 13.1 39.3 135
FABQ-W (range 0-42) 27.7 10.0 26.4 9.9 29.3 9.9
HADS-A (range 0-21) 7.1 4.0 6.9 39 7.3 4.2
HADS-D (range 0-21) 53 39 5.1 3.8 5.6 39

BMI body mass index, DI Disability Index, maximum of Oswestry Disability Index or Neck Disability Index, FABQ-W fear avoidance beliefs
about work, HADS-A Hospital Anxiety and Depression Scale, Anxiety, HADS-D Hospital Anxiety and Depression Scale, Depression, NRS
numeric rating scale, QPS Nordic The General Nordic Questionnaire for Psychological and Social factors at Work, demand, control and social

support subscales, RTW return to work

In the final multiple regression analyses, higher age
was inversely associated with changes in the Quantita-
tive demands and Learning demands subscales. No other
demographic variable had associations in the final step.
A decrease in the FABQ-W was significantly associated
with a decrease in all Demands dimensions (Quantita-
tive, Decision, Learning) and accounted for 3 % of the
variability of the change. A decrease in DI (disability)
was associated with an increase in Positive challenge at
work, which accounted for 2 % of the variability.
Decreases in the HADS-A (anxiety) score and the
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FABQ-W were significantly associated with a rise in
Control of work pacing, and explained 8 % of the
variability. No clinical variables were associated with
Control of decision. In the support dimensions, decreases
in DI and the HADS-A score were associated with
increased Support from superior and explained 5 % of
the variability. Additionally, a decrease in the HADS-D
(depression) score was associated with an increase in
Support from friends and family. None of the investi-
gated variables were significantly associated with Sup-
port from co-workers.
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Table 4 The clinical . .

characteristics of the study Baseline 12 MND Baseline (t1)—1-year (t2)

population at baseline and the N Mean  SD N Mean  SD Mean (t1 — t2) ¢ test p value

1-year follow-up and

differences between the two Pain (NRS) 227 6.1 2.2 227 4.8 2.7 1.3 <0.001*

POIH;S n (“Hie an? thil ! téi)ts oDI 206 348 13.0 206 256 151 92 <0.001*

p values (values or the a

Nordic responders at both time NDI 85 37.9 14.2 85 32.6 16.8 53 0.001

points Only) DI 222 375 13.2 222 28.4 16.3 9.1 <0.001*
FABQ-W 206 26.5 9.8 206 20.7 12.7 5.8 <0.001*
HADS-A 225 6.9 39 225 6.1 4.2 0.8 0.001*
HADS-D 225 5.1 3.8 225 4.2 44 0.9 <0.001*

DI Disability Index, maximum of Oswestry Disability Index or Neck Disability Index, FABQ-W fear
avoidance beliefs about work, HADS-A Hospital Anxiety and Depression Scale, Anxiety, HADS-D Hospital
Anxiety and Depression Scale, Depression, NDI Neck Disability Index, NRS numeric rating scale, ODI
Oswestry Disability Index, QPS Nordic The General Nordic Questionnaire for Psychological and Social
factors at Work, demand, control and social support subscales

% Significant at 0.05-level

Table 5 The mean values of

the QPS Nordic subscale Baseline 12 MND Baseline (t1)—1-year (t2)
scorings at baseline and 1-year, N Mean SD N  Mean SD  Mean (t1 — t2) ¢ test p value®
and the differences between the
two points in time and the 7 test Job demands
i Va;}les (Valuzs for ﬂ;e (h?PS Quantitative demands 225 3.09 082 228 296 091  0.119 0.025
orcic responders at both ime= e ision demands 225 347 078 226 356 090 —0.085 0.062
points only)
Learning demands 225 248 069 226 242 0.70 0.074 0.128
Job control
Positive challenge at work 225 394 0.83 225 398 0.87 —0.058 0.236
Control of decision 226 2.65 0.85 224 272 081 —0.065 0.169
Control of work pacing 226 2.67 1.20 224 2.69 1.14  —0.022 0.724
Job support
Support from superior 225 3.54 1.08 219 3.61 1.06 —0.076 0.246
Support from co-workers 225 3.79 096 221 378 098 —0.001 0.984
Support from friends 225 4.00 097 222 392 1.01 0.069 0.227

QPS Nordic The General Nordic Questionnaire for Psychological and Social factors at Work, demand,
control and social support subscales

 Significance level after Bonferroni adjustments: p < 0.017

Discussion

In this study, the population reported no changes in their
perceived psychosocial work factors over the 1-year fol-
low-up period. In contrast, they reported significant aver-
age improvements in subjective clinical variables such as
pain, disability, fear-avoidance beliefs, anxiety and
depression over the 1-year follow-up period. However, the
regression analyses showed that individually, a reduction in
fear avoidance beliefs was consistently related to a reduc-
tion in the demand subscales and an increase in the control
subscales, while reductions in disability, anxiety, and
depression were related to increases in the support sub-
scales. Inclusion of these variables in the multivariate

models explained only 2-8 % of the variability of the
subscales’ changes.

The psychosocial constructs of demand, control, and
support each include several aspects. Job control, as mea-
sured by the QPS Nordic, refers to the individual’s perceived
ability to choose between alternatives in the work situation
and decide about work pace, breaks, and flexitime.

In the same way, job demands refer to the time pressure
and amount of work required by the position, demands for
quick and complex decision-making and attention, and
requirements for better education or continuous training.
To display the heterogeneous aspects of the job environ-
ment, we found it necessary to examine each of the QPS
Nordic subscales separately.
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Table 6 Univariate and multivariate regression analyses with demographic factors as independent variables and Change of Quantitative
Demands as the dependent variable at the 1-year follow-up for sick-listed patients with neck and back pain

Independent variables Univariate analyses Multiple analysis

B 95 % CI for B p value B 95 % CI for B p value
Age —0.107 —0.02 to 0.002 0.11* —0.094 —0.02 to 0.00 0.17
Gender (men vs. women) 0.114 —0.03 to 0.39 0.09* 0.080 —0.11 to 0.36 0.29
Education level 2 (vs. level 1) 0.037 —0.15 to 0.27 0.59
Education level 3 (vs. level 1) —0.123 —0.52 to 0.02 0.07* —0.121 —0.52 to 0.03 0.08%
Education level 4 (vs. level 1) 0.070 —0.15 to 0.49 0.30
High-skilled blue-collar (vs. low-skilled blue-collar) 0.110 —0.04 to 0.47 0.10* 0.013 —0.28 to 0.33 0.87
Low-skilled white-collar (vs. low-skilled blue-collar) —0.103 —0.39 to 0.05 0.12* —0.072 —0.36 to 0.12 0.33
High-skilled white-collar (vs. low-skilled blue-collar) 0.006 —0.22 to 0.24 0.93

4 p value < 0.2

Table 7 Univariate and multivariate regression analyses with RTW status, intervention type, and changes in: pain, disability, the HADS Anxiety
score, the HADS Depression score, and the FABQ-W as predictors and Change of Quantitative Demand as the dependent variable at the 1-year
follow-up for sick-listed patients with neck and back pain, controlling for age and gender

Independent variables Univariate analyses Multiple analysis

B 95 % CI for p value B 95 % CI for B p value
Age -0.179 —0.025 to —0.004 0.006*
Gender 0.123 —0.07 to 0.44 0.058"
Quantitative demands baseline —0.394 —0.50 to —0.26 <0.001* —0.367 —0.48 to —0.23 <0.001*
RTW status (at work vs. fully sick-listed) —0.029 —0.34 to 0.21 0.66
Intervention type (work-focused vs. control) 0.077 —0.09 to 0.33 0.25
Change in pain —0.048 —0.05 to 0.02 0.48
Change in DI 0.077 —0.00 to 0.01 0.26
Change in HADS-A 0.130 0.00 to 0.06 0.052° 0.073 —0.014 to 0.047 0.28
Change in HADS-D 0.031 —0.02 to 0.04 0.64
Change in FABQ-W 0.189 0.004 to 0.03 0.007* 0.161 0.002 to 0.023 0.17°

DI Disability Index, maximum of Oswestry Disability Index or Neck Disability Index), FABQ-W Fear Avoidance Beliefs about Work, HADS-A
Hospital Anxiety and Depression Scale, Anxiety, HADS-D Hospital Anxiety and Depression Scale, Depression, RTW return to work

 Significant with p value < 0.05
b p value < 0.2

Changes in Demand, Control and Support at the
1-year Follow-up

Our first finding revealed that none of the nine subscales
changed at the 1-year follow-up. The QPS Nordic subscale
Quantitative demands, which measures time pressure and
the amount of work, is probably a valid measure regardless
of occupation or profession in this patient population. In
contrast, Decision demands (demand for quick and com-
plex decision making and attention) and Learning demands
(demand for better education and continuous training)
might vary among occupations or professions, but probably
do not vary over a limited time period at the same
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workplace. Consequently, we did not expect the average
score of the decision or learning demands to change in a
patient population with different occupations.

In previous studies, subjective job control has been
found to be highly correlated with objective job control
data (based upon expert ratings or average group assess-
ments) among workers [33, 34]. As such, there is less
reason to believe that job control will change significantly
in the course of 1 year, even in a patient population. An
exception might be with temporary work modifications.

In a previous study, we found that the demand, control,
and support subscale scores at baseline were quite similar
to the scores of the reference worker population [11].
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Table 8 Stepwise multiple . j 2
regression analyses with the Step Independent variables B 95 % CI for B p value R™ (%)
FABQ-W score as predictorand ¢ Age ~0.109 ~0.02 to —0.00 0.12 3
Change in Quantitative
Demands as the dependent Gender 0.084 0.09 to 0.36 0.23
variable at the 1-year follow-up Educational level 3 —0.097 —0.49 to 0.08 0.17
for sick-listed patients with neck 2 Age —0.159 —0.02 to —0.00 0.022 16
and back pain, controlling for Gender 0.109 —0.03 to —0.38 0.10
age, gender, baseline values and ’ ’ ) ’
educational level 3 Educational level 3 —0.039 —0.35t0 0.19 0.56

Quantitative demands baseline —0.366 —0.48 to —0.23 <0.001*

3 Age —0.176 —0.03 to —0.00 0.007* 19

Gender 0.127 —0.01 to 0.41 0.051

Educational level 3 —0.042 —0.35t0 0.18 0.52

Quantitative demands baseline —0.364 —0.48 to —0.23 <0.001*

Change in FABQ-W 0.184 0.00 to 0.02 0.005*

# Significant with p value < 0.05

Furthermore, the rather stable quantitative demand and
decision control over time in a Norwegian worker popu-
lation [12] suggests that we could not expect major chan-
ges. On the other hand, the “perception” hypothesis
suggests that “changes in worker well-being may lead to an
altered evaluation of existing job characteristics, even
though the work environment itself may be unchanged”
[13], and the study population showed a concurrent
improvement in pain, disability and fear-avoidance beliefs
(Table 4).

At the same time, feasible changes in the work envi-
ronment might not necessarily be associated with changes
in ‘major’ work environment factors like demand, control,
and support. Unfortunately, we have no objective infor-
mation indicating whether the work environment actually
had been adapted. In previous prospective studies among
workers, other work factors such as role conflict, social
climate, empowering leadership, and fair leadership were
closely associated with the level of neck and back pain
intensity [35, 36]. Therefore, it is possible that the demand,
control, and support concepts are not the only important
work aspects to study among neck and back pain patients.

Determinants for Individual-Level Changes
in the Demand, Control and Support Subscales

The second finding was the different associations between
changes in the individual clinical factors and changes in
demand, control, and support. A particularly interesting
finding was a trend of association between reduced fear-
avoidance beliefs about work and reduced perceptions of
work demands. A reduced fear-avoidance belief about
work was also associated with increased control of work
pacing. More precisely, this means that if the subjective
belief that work is harmful or might cause more pain

decreases, this belief is associated with a concomitant
decrease in subjective perceived job demands and an
increase in control over work pace and breaks. Thus,
opportunities for individual beneficial changes in these
factors in the work place might seem important for an
individual’s perception of better coping and adjustment
possibilities at work. However, a reduction in the fear-
avoidance belief about work was not associated with
changes in the perceived positive challenges at work,
control of decisions, or social support. Control of decisions
and the perception of the work as meaningful and posi-
tively challenging are probably more related to the occu-
pation or the organisation’s structure and do not change
rapidly over time. Although changes in fear-avoidance
beliefs about work only explained a small part of the
variability in the demand and control change scores, these
relationships are consistent with previously found cross-
sectional associations between work environment and fear-
avoidance beliefs about work [11].

We would argue that the most important work envi-
ronment assessment is provided by the subject, even
though we cannot exclude the fact that high levels of pain
and disability influence the perception of work demand,
which subsequently is misclassified [34, 37]. In that case,
we would expect the pain and disability change scores to be
associated with changes in the work factors. Such an
influence was only observed for disability regarding posi-
tive challenges at work and support from superiors,
whereas pain had no significant effect.

Although Airila et al. [38] did not find any association
between the trajectory of musculoskeletal pain and job
demands, they found close associations between high
levels of job demands and poor interpersonal relations and
depression. Additionally, in our study, improvements in
anxiety and depression were more closely related to the
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Table 9 The final step in the multiple regression analyses for each QPS subscale. Possible predictors were RTW status, intervention type,
Change in: pain, disability, HADS Anxiety, HADS Depression, and FABQ-W and Change of current QPS scale was the dependent variable at
1-year follow up for sick-listed patients with neck and back pain, controlling for age, gender and baseline value

QPS subscale Independent variables B 95 % CI for B p value R? (%)
Quantitative demands Age —0.176 —0.025 to —0.004 0.007* 19
Gender 0.127 —0.01 to 0.41 0.051
Educational level 3 —0.042 —0.35t0 0.18 0.52
Quantitative demands baseline —0.364 —0.48 to —0.23 <0.001*
Change in FABQ-W 0.184 0.004 to 0.024 0.005*
Decision demands Age —0.090 —0.15 to 0.00 0.18 12
Gender 0.104 —0.04 to 0.32 0.13
Decision demands baseline —0.271 —0.34 to —0.12 <0.001*
Intervention type 0.095 —0.05 to 0.30 0.16
Change in FABQ-W 0.154 0.00 to 0.02 0.024*
Learning demands Age —0.137 —0.18 to —0.00 0.024% 30
Gender —0.041 —0.17 to 0.16 0.97
Learning demands baseline —0.517 —0.64 to —0.40 <0.001*
Change in FABQ-W 0.162 0.00 to 0.02 0.007*
Positive challenge at work Age 0.04 —0.006 to 0.01 0.52 19
Gender —0.066 —0.28 to 0.09 0.30
Positive challenge at work baseline —-0.41 —0.47 to —0.25 <0.001*
Change in DI —0.165 —0.01 to —0.002 0.008*
Control of decision Age —0.034 —0.011 to 0.006 0.58 27
Gender —0.031 —0.22 t0 0.13 0.61
Control of decision baseline —0.455 —0.49 to —0.28 <0.001*
Change in DI —0.124 —0.01 to —0.000 0.068
Change in FABQ-W —0.131 —0.02 to 0.00 0.055
Control of work pacing Age —0.070 —0.02 to 0.006 0.30 13
Gender —0.026 —0.29 to 0.20 0.69
Control of decision baseline —0.160 —0.32 to —0.03 0.019*
Change in HADS-A —0.163 —0.08 to —0.007 0.021*
Change in FABQ-W —0.192 —0.03 to —0.005 0.006*
Support from superior Age —0.015 —0.013 to 0.010 0.80 29
Gender —0.066 —0.35 to 0.09 0.26
Support from superior baseline —0.495 —0.56 to —0.35 <0.001*
Change in DI —0.146 —0.017 to —0.002 0.019*
Change in HADS-A —0.129 —0.07 to —0.002 0.038*
Support from co-workers Age 0.041 —0.008 to 0.016 0.49 27
Gender —0.049 —0.32 t0 0.13 0.42
Educational level 3 0.084 —0.08 to 0.50 0.16
Support from co-workers baseline —-0.507 —0.64 to —0.40 <0.001*
Change in DI —0.099 —0.014 to —0.002 0.12
Change in HADS-A —0.059 —0.05 to 0.018 0.36
Support from friends/family Age —0.083 —0.018 to 0.003 0.18 23
Gender —0.094 —0.37 to 0.04 0.12
Support from friends/family baseline —0.459 —0.51 to —0.30 <0.001*
Change in HADS-D —0.175 —0.07 to —0.013 0.004*

DI Disability Index, maximum of Oswestry Disability Index or Neck Disability Index, FABQ-W Fear Avoidance Beliefs about Work, HADS-A
Hospital Anxiety and Depression Scale, Anxiety, HADS-D Hospital Anxiety and Depression Scale, Depression

 Significant with p value < 0.05
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work factors (i.e., control and support) than to improve-
ment in neck or back pain.

The current study showed that a successful RTW status
had no relation to the development of the perceived work
environment. Similarly, no additional effect of a work-fo-
cused intervention compared to a general multidisciplinary
intervention regarding changes in the work environment
was found. Indeed, the unchanged demand, control, and
support for the entire study population suggests that none
of the interventions influenced these factors. This finding
suggests that development in demand, control, and support
was partly associated with the individual’s subjective
clinical assessment but not with objective measureable
factors such as RTW status or intervention type.

Strength and Limitations

The strength of the present study is its prospective design
and rather large sample size. The inclusion of two regional
neck and back clinics and participants with a wide variety
of occupations, workplaces, and employers increases the
external validity of this study. A further strength is the
combination of demographic, clinical, and work-related
information about the participants. The application of
scales from the QPS Nordic, a validated comprehensive
instrument designed for research on the association
between work and health as well as documentation of work
conditions [31], was also a strength. However, the
responsiveness of this instrument has, to the best of our
knowledge, not been tested in a neck or back pain
population.

The limitations to the present study are the low response
rate of 56 %, which may influence the external validity of the
study. Although the analyses showed mainly similar demo-
graphic and clinical characteristics in the QPS Nordic
responders versus the QPS Nordic non-responders, there was
a predominance of women, older age individuals and lower
fear-avoidance among responders, which suggests that we
did not capture younger men and those with high FABQ-W.
However, women and middle age individuals (45-54 years)
have an increased risk of sick-leave [39]. Although high
FABs are documented predictors of failure to RTW [40], in
another study, we found that improvement in the FABQ-W
scores after treatment predicted RTW within 12-months of
follow-up, while the baseline values did not [41].

Missing data were replaced by the mean scores of the
population. The number of imputed measures ranged from
0.9 to 4.8 % for the different subscales. In order to assess
the effect of missing not at random, we also replaced the
missing values with the worst case scenario values and
performed ¢ test analyses. As expected, the analyses
showed that the extreme value imputation would cause
statistically significant changes for several subscales;

however, the effect-sizes of the differences would remain
small (Cohen’s d < 0.19). Additionally, after Bonferroni
correction, only ‘Quantitative demands’ and ‘Control of
decision’ would be statistically significant. Accordingly,
we do not believe that the use of mean imputations to
replace missing values is crucial for the clinical interpre-
tation of the analyses.

Additionally, the prospective design of the study con-
tributes new knowledge about the perceived psychosocial
work environment among sick-listed neck and back pain
patients. However, because we include score changes both
as dependent and independent variables in the regression
analyses, we no longer have a traditional prospective
regression analysis. This analysis limits us to associations
between the change score variables and prevents causal
interpretations of the associations.

Conclusion

In conclusion, the perception of demand, control and sup-
port at work appeared to be stable over 1 year in patients
with neck and back pain, despite marked improvement in
pain and disability. Disability, anxiety, and depression
were more closely associated with the perception of the
work environment than pain. Decreased fear-avoidance
beliefs about work were consistently associated with
decreased demands and increased control of work pacing.
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