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Abstract

Objective To study differences between working and
sick-listed chronic repetitive strain injury (RSI) patients in
the Netherlands with respect to indices of quality of life and
illness perception.

Methods In a cross-sectional design, one questionnaire
was sent to all 3,250 members of the national RSI patient
association. For descriptive purposes, demographics, work
status and complaint-related variables such as severity,
type, duration, and extent of complaints were asked for.
Indices of quality of life were assessed through seven SF-
36 subscales (physical (role) functioning, emotional role
functioning, social functioning, pain, mental health and
vitality). A work-ability estimate and VAS scales were used
to assess complaint-related decrease in quality of life. IlI-
ness perception was assessed through the brief illness per-
ception questionnaire (IPQ-B). Working patients and sick-
listed patients were identified. Tests between the two inde-
pendent groups were performed and P-values < 0.01 were
considered significant.

Results Data from 1,121 questionnaires were used. Two-
thirds of the respondents worked and one-third were sick-
listed. Average duration of complaints was over 5 years in
both groups. The sick-listed patients reported significantly
more severe and extensive complaints than did the working
patients. In addition, sick-listed patients reported signifi-
cantly poorer mental health, physical (role) functioning,
emotional role functioning, pain, vitality, and work-ability.
With respect to illness perception, both groups showed the
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same concerns about their complaints, but sick-listed
patients had significantly more distorted perceptions in
their emotional response, identity, treatment control, per-
sonal control, timeline, and life consequences. Complaint-
related decrease in quality of life was 31% in the working
patients and 49% in the sick-listed patients.

Conclusion The study found a greater number and severe
complaints among sick-listed chronic RSI patients and a
considerably decreased quality of life because of their com-
plaints. These findings may allow for a better treatment
focus in the future.

Keywords Work-related upper extremity
musculoskeletal disorders - Repetitive strain injuries -
Quality of life - Illness perception

Introduction

The growing global concerns in the 1990s about the effects
of work-related upper extremity musculoskeletal disorders
(i.e. Repetitive Strain Injuries, or RSI) on the health and
well-being of workers, and about the economic and social
impact of these conditions, has led to a variety of research
on the international level (e.g. Sluiter et al. 2001; Lee et al.
2005; Bongers et al. 2006; Waters et al. 2007), and in the
Netherlands governmental actions, new rules, regulations,
and professional guidelines were developed (Sluiter et al.
2001; Douwes etal. 2001; NVAB 2003; Blatter et al.
2004). In addition, the epidemiological studies begun in the
1990s that tried to unravel the multifactorial predisposing
and precipitating factors of RSI complaints managed to find
several significant factors, albeit the perceived relationships
were neither very pronounced nor very specific (e.g. Bongers
et al. 2006).
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In contrast to the recently expressed concerns about mul-
tidisciplinary curative actions in the US (Feuerstein and
Harrington 2006), many preventive ergonomic actions have
been introduced in high risk sectors in the Netherlands dur-
ing the “Covenant” periods. To prevent long-term work dis-
ability, occupational physicians have learned to start taking
action as early as three weeks after onset of sickness
absence for RSI-like complaints. Long-term sickness
absence because of RSI-complaints has decreased in the
past few years (Bongers etal. 2006). Moreover, when
workers’ sickness absence is of very long duration, some
employers invest in their workers’ health by paying for
intensive multidisciplinary treatments aimed at a return to
work (Meijer et al. 2006).

Despite all these changes, the number of members in, for
example, the Dutch RSI Patients’ Association doubled dur-
ing the last seven years, and prevalences of over 25% for
upper extremity complaints are still found; rates are compa-
rable to other European countries (Bongers et al. 2006). All
medical professionals deal with patient groups that have
medical disorders that may be cared for but not cured with
additional costs (Meerding et al. 1998), and also therefore,
increasing interest in the patient’s perspectives has grown
in the last decade. Perspectives about what are important
points of interest to deal with in treatment and knowledge
about their quality of life both reveal interesting informa-
tion for specific focus in treatment (Gafni et al. 1998). 1ll-
ness perception may be distorted more in work-related
disorders compared to other diseases when the ability to
return and to keep on working in the job that may have
caused the health complaints is questioned. Up to now, only
little or even no information was available on chronic RSI
patients’ quality of life and illness representation (Picavet
and Hoeymans, 2004; Broadbent et al. 2006). Therefore, in
2005 a study that aimed to describe the working vs. sick-
listed RSI patients’ perspectives in the Netherlands with
respect to their complaints, quality of life, and illness per-
ception was begun in a large group of chronic RSI patients.

Methods
Population

Patients with RSI were identified by approaching all 3,250
members of the Dutch RSI patients’ association. The Dutch
RST patient association was started 11 years ago. In the
Netherlands, patients with the same disease are allowed and
administratively helped by Governmental Services to join
and start an association. Their goal is to gather and spread
relevant information to all patients with the same disease in
The Netherlands. In addition, their input in sickness-related
policy matters is increasingly asked for. Members that were
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registered in March 2005 were eligible for inclusion. This
group defined the study population in this cross-sectional
study.

Data collection

In April 2005 questionnaires were sent by the secretariat of
the RSI patients’ association to the home addresses of all
their current members. An accompanying letter was
included from the patients’ association. Patients were
requested to complete a set of self-report measures. Return
envelopes that were addressed directly to the research insti-
tute were included as well. One week later, a reminder let-
ter was sent to all members. Data collection was stopped
four weeks after sending the reminder. A total of 1,185
(36%) questionnaires were returned by mail.

Outcome measurements

Quality of life was assessed in three ways: Through seven
subscales of the Dutch version of the 36-item Short Form
Health Survey (Ware and Sherbourne 1992; Aronson
etal. 1998): physical role functioning, emotional role
functioning, social functioning, pain, mental health, vital-
ity, and physical functioning. Scores ranged between 0
and 100 (higher scores indicated better functioning).
Visual analogue scales (VAS) (Streiner and Norman
2003) were used to rate the level of present general qual-
ity of life with respect to health (0 = the worst imaginable;
10 = the best imaginable) and to rate the level, retrospec-
tively, of the estimated general quality of life with respect
to health before the RSI complaints started (0 = the worst
imaginable; 10 = the best imaginable). The patients were
also asked to report on their current work-ability by
means of an 11-point scale (ranging from O for the least
ability imaginable to the participant’s own maximum
level of 10, the highest level imaginable) (e.g. Croon et al.
2005).

The brief illness perception questionnaire (IPQ-B)
(Broadbent et al. 2006) assessed cognitive illness percep-
tion through items on illness “consequences”’(how much
does your illness affect your life?), “identity” (how much do
you experience symptoms from your illness?), “timeline”
(how long do you think your illness will continue?), “per-
sonal control” (how much control do you feel you have
over your illness?), “treatment control” (how much do you
think your treatment can help your illness?). It assessed
emotional illness perception with items on illness ‘“con-
cern” (how concerned are you about your illness?) and
“emotions” (how much does your illness affect you emo-
tionally? [e.g. does it make you angry, scared, upset, or
depressed?]), and it assessed illness understanding with an
item on illness “comprehensibility” (how well do you feel
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you understand your illness?). Scores ranged from O to 10,
and averages on the group level were calculated (Broadbent
et al. 2006). The last question of the IPQ-B is open ended,
centring on the most important factors believed to cause the
illness.

The demographic, complaint-related, and work activities
characteristics were used to describe the two groups.
Demographics included gender, age, education, and current
work activities. Complaint-related variables were pain and
stiffness/tingling intensity (assessed with VAS scales rang-
ing from 0 =no complaints at all to 10 = the worst com-
plaints imaginable) (Streiner and Norman 2003), pain
duration (in years), extent of pain complaints (number of
upper body regions affected) (Sluiter et al. 2001), ranging
between 0 and 16. Work activity characteristics were
assessed by four psychosocial work characteristics sub-
scales: work pressure, social support from colleagues or
supervisor, and job control (from the “Dutch Questionnaire
on the Experience and Assessment of Work”, VBBA) (Van
Veldhoven and Meijman 1994; Sluiter et al. 2003). VBBA
subscale scores ranged between O and 100, with higher
scores being more unfavourable.

In order to compare the two groups of RSI patients, we
classified the “working” group as those patients that had
been present at their work for a minimum of 8 h during the
previous week, and the “sick-listed” group were RSI
patients with a sickness absence certificate following the
Dutch social system (i.e. longer than 1 year sick-listed, or
those that stated that they did not work according to their
contract hours during the previous week before they filled
in the questionnaire).

Statistical analysis

Scale scores were calculated according to the original
descriptions of the scales used. VAS scores were calculated
in mm, ranging from 0 to 100. Means and standard devia-
tions were calculated for every outcome. We divided the
respondents in two groups, one group of patients that indi-
cated they worked in a paid job, and one group of patients
that indicated they were sick-listed. After testing assump-
tions, either multivariate ANOVA controlling for age, gen-
der, and education level or nonparametric tests (Mann—
Whitney) were performed to test differences between the
two groups of RSI patients; P-values < 0.01 were consid-
ered significant. Average differences over 1 on a 10-point
scale and over 10 on a 100-point scale were considered
clinically important in terms of effect size (Streiner and
Norman 2003).

Results

A total of 1,185 respondents responded, and data from
1,121 questionnaires could be used in the analyses for this
study. Table 1 provides a description of demographic and
both complaint-related and work-related variables for the
groups under study.

RSI patients in the sick-listed group were two years
older on average, and this group contained a relatively
higher proportion of women and lower proportion of highly
educated persons. In the sick-listed group, 76% was sick-
listed longer than one year.

Table 1 Total study population and working vs. sick-listed groups: gender, education, age, pain intensity, pain duration, work status, and work-

ability
Total group Working group Sick-listed Difference between
(n=1,121) (n=1745) group (n=376) groups: P-value
Gender (% females) 67 62 78 < 0.001
Education (% high ) 67 71 60 1<0.001
Age in years (mean (SD)) 40.8 (8.7) 40.0 (8.3) 423 (9.4) %<0.001
Pain intensity (0—100) (mean (SD)) 41.3 (25.4) 36.2 (24.7) 51.6 (23.9) 1<0.001
Stiffness/tingling intensity (0-100) 37.8 (26.8) 33.7 (25.8) 45.7 (27.0) %<0.001
(mean (SD))
Pain duration in years (mean (SD)) 5.8(3.2) 5.6 (3.1) 6.2 (3.3) 0.01
Pain extent 6.4 (3.9) 5.7 (3.6) 7.7 (4.1) %<0.001
(mean (SD) number of body regions)
Work pressure (0—100) (mean (sd))° 48.4 (21.1) 48.7 (20.8) 45.9 (23.6) 0.885
Social support from colleagues (0-100) 27.8 (20.1) 27.4 (20.0) 31.5(20.4) 0.157
(mean (SD))°
Social support from direct supervisor 35.1(26.2) 34.4 (26.1) 42.0 (26.1) 0.138

(0-100) (mean (SD))°

* Kolmogorov—Smirnov test P-values < 0.01
® Filled in by n = 84 in the sick-listed group
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In both groups, complaints were present for several
years and extended over several upper body regions. In
both groups, over 85% received a diagnostic label, pro-
vided by a medical professional, that belong to the umbrella
term RSI. With respect to complaint-related variables, the
patients in the sick-listed group reported significantly more
pain in more regions, and they reported more stiffness/tin-
gling complaints. The sick-listed group reported signifi-
cantly lower ability to work, and no differences between
groups were found in the psychosocial work characteristics
experienced. With respect to co-morbidity, no other
diseases were reported by 46% in the sick-listed group

compared to 64% in the working group; depression and
burnout were reported by 12 and 11% in the sick-listed
group versus 6 and 5% in the working group. In the work-
ing patient group, 35% filled some kind of administrative
function, 11% worked in IT, 10% worked in a physical job,
and 10% in a management function. In both groups, almost
80% reported long- or short-term overexertion during work
as the only main cause of the onset of their illness.
Experienced quality of life on the studied SF-36 sub-
scales is shown in Tables 2 and 3. In Table 2, a matrix of
zero-order correlation coefficients is shown for the com-
plete population between work-ability, pain intensity, pain

Table 2 Matrix of zero-order correlation coefficients between 1: work-ability, 2: pain intensity, 3: pain duration, 4-10: SF-36 subscales, and

11-18: the B-IPQ outcomes (n varies between 1,027 and 1,114)

1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18

1 work-ability -
2 pain intensiy —-048 -
3 pain duration -0.08 012 -
4 sf physical role 0.54 —0.45 —0.02 -
5 sf mental health 0.34 —-0.25 0.03 032 -
6 sf emotional role 026 —0.18 0.05 0.31 -
7 sf social -0.01 0.05 —0.01 -0.07 —0.01 0.09 -

functioning
8 sf pain 0.61 —0.72 —0.05 059 031 024 —0.03 -
9 sf vitality 0.40 —0.30 0.01 040 075 047 —0.08 039 -
10 sf physical 0.60 —0.52 —0.18 048 027 022 —0.02 061 038 -

functioning
11 consequences —-0.61 051 008 -0.58 —035 —0.27 —0.001 —0.62 —0.41 —049 -
12 timeline -0.13 0.18 032 -0.10 —0.03 0.01 0.01 -0.15 —0.07 —0.16 0.19 -
13 personal control 044 —-036 —0.004 035 033 0.18 —0.001 042 035 034 —-036 —0.06 -
14 treatment control 0.29 —-0.19 —0.09 0.16 0.10 0.05 0.04 021 015 0.15 -0.16 —0.16 033 -
15 identity —-0.51 0.64 007 -054 -029 —-0.23 0.04 -0.67 —035 —049 0.68 023 —-0.33 —-0.10 -
16 concern —-038 046 —0.03 -046 —-035 —-027 001 -049 —-0.37 —-030 057 0.16 —-036 —0.10 0.58 -
17 comprehensibility  0.20 —0.16  0.04 022 020 0.14 —0.03 0.19 021 0.12 -021 0.00 031 022 —0.16 —0.29 -
18 emotional -0.38 035 —-0.07 -046 —-051 —-039 001 -041 —-047 —-0.25 059 008 —035 —0.08 048 0.64 —0.27 —

response

Table 3 Mean (SD) scores by groups on SF-36 subscales physical role functioning, mental health, emotional role functioning, social functioning,

pain, vitality, physical functioning, and work-ability

Total group Working Sick-listed Difference between

(n=1,121) group (n = 745) group (n = 376) groups: P-value
SF-36 scales (0-100) (mean (SD))
Physical role functioning 34.7 (38.2) 43.4(39.2) 17.0 (29.0) #<0.001
Mental health 68.5 (16.7) 70.6 (15.6) 64.3 (18.0) 4<0.001
Emotional role functioning 73.9 (38.3) 78.7 (34.8) 64.1 (43.1) *<0.001
Social functioning 54.5(9.4) 54.6 (8.9) 54.2 (10.4) 0.208
Pain 54.7 (21.6) 60.7 (19.2) 42.7 (22.0) 1<0.001
Vitality 53.6 (17.9) 55.7(17.1) 49.3 (18.6) 4<0.001
Physical functioning 76.5 (18.0) 81.7 (14.6) 65.9 (19.6) 1<0.001
Work-ability (0-10) (mean (SD)) 54@2.7) 6.6 (1.8) 3.12.6) 4<0.001

# Kolmogornov—Smirnov test P-values < 0.01
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duration, the SF-36 subscales, and the eight B-IPQ dimen-
sions. The highest correlation coefficients were found
between the two SF-36 subscales mental health and vitality
(r=10.75), and the SF-36 subscale pain and VAS scale pain
intensity (r = 0.72).

As shown in Table 3, the average scores of all scales but
social functioning differed significantly between the two
groups to the detriment of the sick-listed RSI patients on
the other SF-36 subscales. Clinically relevant differences
were found in work-ability and in the SF-36 scales for
physical role functioning, emotional role functioning, pain,
and physical functioning.

General quality of life with respect to present health was
rated as 52.7 on average (SD: 24.4) in the total group of
RSI patients, and the average in the working group and
sick-listed groups were 57.9 and 42.2, respectively. The
group difference was significant (P-value Kolmogornov—
Smirnov test < 0.001). In contrast, the estimated general
quality of life with respect to health before the onset of RSI
complaints was rated as 83.1 on average (SD: 15.4) in the
total group of RSI patients. There was only a non-signifi-
cant difference in the average scores between groups (83.1
in the working group and 83 in the sick-listed group (P-
value Kolmogornov—Smirnov test=0.796)). Combining
these results, the general quality of life with respect to
health was subjectively decreased by 37% in the total group
over time. However, the difference in decrease was signifi-
cant (Kolmogornov—Smirnov test, P-value < 0.001): only
31% in the working group but 49% in the sick-listed group
of patients.

Scores on the eight illness perception dimensions are
shown in Table 4.

With the exception of the dimension timeline and com-
prehensibility, there was a significant difference in the six
other illness perception dimensions between the two
groups. Clinically relevant differences between the two
groups to the detriment of the sick-listed RSI patients were

found for the illness perception dimensions of
“consequences”, “personal-” and “treatment-control”, and
“identity”.

Discussion

The aim of the present study was to describe working vs.
sick-listed RSI patients’ perspectives in the Netherlands in
2005 with respect to their complaints, quality of life, and
illness perception. The sick-listed RSI patients reported
more severe and extensive complaints in the upper extrem-
ity, but the long duration (6 years) of their complaints was
comparable to the working RSI patients. The sick-listed
patients, however, experienced a considerably more
decreased quality of life because of their complaints, as
well as more distorted illness perceptions.

The quality of life in sick-listed patients was lower than
that of the working patients when the SF-36 subscales
scores were taken into account. Interestingly, both groups
showed comparable but low social functioning scores
(averaging around 55). This was also actually quite low
compared to a group of patients with rheumatoid arthritis,
who averaged over 70 and compared with a small sample of
Dutch workers with RSI who averaged 79 (Sprangers et al.
2000; Picavet and Hoeymans 2004). The experienced qual-
ity of life decrease over time was found to be substantial in
both groups, which might be explained by the severity,
duration, and extent of the reported complaints. It is possi-
ble to argue that the anchor question that was used to calcu-
late the quality of life decrease was posed post-hoc. But
that was one of the proposed solutions among quality of life
researchers in the debate about changed perspectives and
response shift: by asking for the two rates at a given time in
the form of an existing test, there cannot be any recalibra-
tion, re-evaluation of re-prioritization, and re-conceptuali-
zation (Osborne et al. 2006; Visser et al. 2005).

This may have been the first time that illness representa-
tion was assessed in a large group of RSI patients using the
recently described brief illness perception questionnaire
(IPQ-B) (Broadbent et al. 2006). Illness representation cov-
ers the dimensions of illness identity, consequences, cause,
timeline, and cure or control. These perceptions about the
illness influence patient behaviours, and changing percep-
tions may improve recovery (e.g. Petrie et al. 2002). If an

Table 4 Mean (SD) illness

ponepon s Gy e pion  Tom g Wokng g Selled | Dilenes e

groups
Consequences 6.3 (2.6) 5.6 (2.5) 7.6 (2.1) 1<0.001
Timeline 8.3 (2.0) 8.2 (2.1) 8.5(1.7) 0.557
Personal control 6.3 (2.0) 6.7 (1.8) 5.6 (2.1) 1< 0.001
Treatment control 5.2 (2.6) 5.7 (2.5) 4.4(2.6) 1<0.001
Identity 6.2(2.4) 5.8(2.4) 7.1 (2.1) %< 0.001
Concern 5.5(2.6) 5.2 (2.6) 6.1 (2.6) 1<0.001
Comprehensibility 6.9 (2.1) 7.1 (2.0) 6.6 (2.3) 0.014

* Kolmogornov-Smirnov test Emotional response 5.4 (2.6) 5.1(2.6) 6.0 (2.5) 1<0.001

P-values < 0.01
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average difference of over 1 on a 0-10 point scale is consid-
ered clinically relevant, illness consequences, personal con-
trol, treatment control, and identity (i.e. the number of
symptoms because of the illness) clearly differed between
sick-listed and working RSI patients. We believe that it
would be useful to focus future informational treatment
strategies in the sick-listed patient group on changing their
illness perception.

We successfully compared two fairly large groups of
chronic RSI patients with respect to their current com-
plaints, quality of life, and illness perception. However,
some methodological considerations are in place: (1) the
used case-definition to identify sick-listed RSI patients may
have influenced the outcomes although it is not clear in
what direction this may have caused a bias; (2) because not
all variables complied with all assumptions for multivariate
testing, that would have allowed for controlling for different
possible confounders, non-parametric test outcomes have
been presented. Post-hoc multivariate testing did not show
any differences in the outcomes as were presented. (3) It is
acknowledged that a relatively modest proportion of the
total study population responded. Considering the variation
in responses and the main purpose of this study, the
response should not be considered as a bias. Our popula-
tion, however, is a selected population in several ways and
this has been described in the methods section: participants
were members of the RSI patients association, they had
long-term complaints, it was not possible to take a random
sample in the theoretically existing Dutch group of chronic
RSI patients who work or are sick-listed, and the number of
responders of the total sample was not as much as would be
desirable. However, the diagnostic label that was communi-
cated with over 85% of these chronic patients by different
physicians was one of the syndromes that fall under the
umbrella diagnosing label of “RSI” (Sluiter et al. 2001). In
addition, comparisons between two groups of this specific
group of patients were reported upon for this study. Sum-
marizing, besides its possible shortcomings, this study is
thought to be unique with respect to studying a large group
of chronic RSI patients as most of the published literature
on work-related upper extremity musculoskeletal disorders
deal with acute and sub-acute populations.

It would be interesting to study how the relation between
the variables under study developed over time: if the sever-
ity of complaints, quality of life level, and illness percep-
tion dimensions are relatively stable over time in this
subgroup of chronic patients, they could be used as prog-
nostic factors to decide on interventions with respect to
future ability to work. It may also be that if activities are
increased because of work resumption, they will act as
“intervention” in the place-then-train ratio and influence the
measures over time. We do know that the differences in the
severity of RSI complaints and quality of life indices, to
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the detriment of the sick-listed group of RSI patients, could
be used as an indication for referral to multidisciplinary
treatment programmes, because all of these parameters
have recently been shown to be influenced positively, even
in patients with long-term complaints (Meijer et al. 2006).
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