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Introduction

Previous studies have shown that non-specific work-
related upper limb disorders (WRULD) among com-
puter screen workers develop as a result of extended 
screen work1–3).  However, contrary to this, a recent 

longitudinal cohort study among office workers in the 
Netherlands showed that long duration of computer 
work did not predict the occurrence of upper limb 
disorders4).  In general, previous research on existing 
associations between physical4, 5), psychosocial4, 6–8) 
and psychological4, 7, 9) risk factors, and the develop-
ment of upper limb disorders showed mixed results.  
Psychosocial factors, especially moderate to low reward 
and low task variation, appeared to have an association 
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with the onset of upper limb disorders4, 7).  A large 
cross-sectional study among bank employees showed 
that job stress was strongly associated with the develop-
ment of upper limb disorders8).  With respect to psy-
chological risk factors, especially overcommitment4, 7), 
psycho neuroticism and neurotic perfectionism9) showed 
a relationship with the onset of upper limb disorders.  
In a study among PhD students with upper limb disor-
ders it had been shown that a high score on the Trait 
Anxiety Inventory (STAI 2) was associated with sooner 
absenteeism from work and self-perceived disability10).  
Demographic data further indicate that persons suffering 
from non-specific WRULD are often highly educated, 
have long working days, and are over 30 yr of age with 
an over-representation of women4, 11, 12).  It appears that 
beyond socio-demographic factors, primarily psychoso-
cial and psychological factors play a role in the onset 
and course of upper limb disorders.

We conducted a randomized trial among computer 
screen workers with early non-specific upper limb dis-
orders in which one group received postural exercise 
therapy and the other group regular physiotherapy.  We 
showed that at one year follow-up still 45% suffered 
from upper limb complaints12).  A remarkable finding 
in this study was the high score at baseline on the Pain 
Catastrophizing Scale (PCS) for both groups12).  Since 
physically oriented interventions, also in early stages 
of non-specific upper limb disorders12), are not able to 
eliminate upper limb disorders, further research needs to 
focus on psychosocial and psychological factors.  With 
regards to low back pain, Sullivan previously demon-
strated the relation between pain catastrophizing and 
chronic pain, while Vlaeyen explains why pain becomes 
chronic during the process of catastrophizing13, 14).

In order to gain more insight into the relationships 
between psychological-, physical-, demographic char-
acteristics and beginning upper limb disorders, we 
conducted a case-control study among computer screen 
workers by means of comparing the baseline charac-
teristics of the participants in our previously conducted 
randomized controlled trial with the baseline character-
istics of a control group of non-cases.

The main research question in the present study is 
therefore: are computer screen workers with early non-
specific work-related upper limb disorders (WRULD) 
more susceptible to catastrophizing behavior, more anx-
ious and neurotic perfectionists and less physically fit 
compared to non-cases?

Subjects and Methods

The baseline characteristics of 88 employed computer 
screen workers with early non-specific upper limb disor-

ders who participated in a randomized controlled trial12) 
(cases) were compared with the characteristics of a 
control group of 31 employed computer screen workers 
(controls).

As a result, the inclusion criteria for participants in 
this randomized controlled trial and for being a case in 
this case-control study were: being a computer screen 
worker employed for more than 3 months and working 
at least 4 h per day and 20 h per week, between 20 and 
45 yr of age and experiencing early non-specific upper 
limb disorders with a duration of symptoms between 
2 wk and 3 months12).  Early non-specific work-related 
upper limb disorders (WRULD) were defined as: pains 
and tingles in upper back, neck, shoulders, arms or 
hands related and restricted to computer screen-work, 
not yet present during other daily activities and not 
labelled as a specific diagnosis such as tennis elbow 
or carpal tunnel syndrome.  The inclusion of the cases 
took place between May 2003 and February 2005.  
They were recruited by means of advertisements in 
local newspapers, through personal contact with occu-
pational physicians of large companies, and by mailing 
to general practitioners12).  The control group consisted 
of computer screen workers who did not have any past 
or present upper limb disorders.  They were recruited 
among employees of several departments, staff and PhD 
students of Maastricht University between November 
2007 and June 2008.  In order to be included they had 
to perform computer work for at least 4 h per day and 
20 h per week for at least 3 months to make them 
comparable to the cases.  Recruitment took place by 
advertisements at the different departments.  Potential 
participants for the control group were recruited and 
finally selected by the same occupational physician (AvA) 
who performed the selection of the participants of the 
randomized controlled trial in 2003, 2004 and 2005.

All participants of the present study completed a 
baseline questionnaire that consisted of a general sec-
tion on socio-demographic characteristics and specific 
questionnaires on psychological and physical risk fac-
tors.  The time taken to fill out the questionnaire was 
approximately twenty minutes.  Socio-demographic 
characteristics comprised sex, age and level of educa-
tion.  Participants were labeled as “highly educated” if 
they had at least a bachelor’s degree.

Psychological and physical risk factors
Additionally to the aforementioned socio-demographic 

factors, validated specific questionnaires were used to 
assess psychological and physical risk factors.  These 
potential psychological risk factors were: pain catastro-
phizing as assessed with the Pain Catastrophizing Scale 
(PCS, range 0–52 points)15); anxiety as assessed with 
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the State (1) respectively Trait (2) Anxiety Inventory 
(STAI 1 & 2, range 20–80 points of both subscales)16) 
and (neurotic) perfectionism as assessed with the slight-
ly adjusted Multidimensional Perfectionism Scale, (MPS, 
range 29–145 points) according to Flos17).  For physical 
fitness the self-reported fitness on the Groningen Fitness 
Questionnaire (range 9–45 points)18) has been used.

All participants gave written informed consent and the 
research protocol was ethically approved by the Medical 
Ethics Committee of the University Hospital Maastricht.

Statistical analysis
Data were checked for completeness and normal-

ity.  Continuous variables were compared between cases 
and controls using the independent samples t-test and 
dichotomous variables using the χ 2 test.  Associations 
between risk factors and WRULD were estimated by 
using unconditional logistic regression.

The influence of the following predictors on WRULD 
was investigated by means of logistic regression analy-
sis: pain catastrophizing, state and trait anxiety, perfec-
tionism, physical fitness, sex and level of education.  
First, the bivariate associations between the variables 
and WRULD were investigated.  Second, the variables 
were simultaneously incorporated in a multivariable 
logistic regression model while adjusting for age, which 
was considered a potential confounder.  Since four con-
tinuous predictors were used in our logistic regression 
model it is necessary to investigate whether the assump-
tion of the linearity of the relationship between the logit 
and these predictors is violated.  We therefore added 
predictors to the model that are interactions between the 
continuous predictors and the log of it self.  Any sig-
nificant interaction indicates that the main effect violates 
the assumption of linearity of the logit19).  We used a 
cut-off value of p<0.10 for significance of these interac-
tion terms.  The explained variance of the multivariable 
logistic regression model was calculated by means of 

Nagelkerke’s R2.  In general in this study, values of 
p<0.05 were considered statistically significant and data 
were analyzed by using SPSS statistical software (Version 
15.1; SPSS Inc, Chicago, III).

Results

Initially, 78 employees volunteered to participate as 
a control subject in this study.  However, the question-
naires showed that 47 of them had experienced non-spe-
cific upper limb pain (WRULD) in the past or had still 
some pain at present.  They were therefore excluded 
from the study and this resulted in a control group of 
31 participants.  Data from the case and control groups 
were complete except for some missing values.

Table 1 shows the values of the socio-demographic, 
psychological and physical factors of both the case and 
control group.  The socio-demographic data showed 
a significant difference in age between the case and 
control group.  The mean age in the control group was 
higher.  There were no differences in sex and level of 
education between both groups.

In table 2 the results are presented of the bivariate 
associations between the risk factors and upper limb 
disorders.  Both pain catastrophizing (PCS) and lower 
physical fitness were significantly associated with non-
specific work-related upper limb disorders.

Table 3 presents the results of the multivariable logis-
tic regression model on the measured risk factors.  None 
of the interactions between the continuous predictors 
and the log of it self were significant (i.e. all p-values 
were higher than 0.10) which indicates that assumption 
of the linearity of the logit was not violated.  The case 
group was significantly more likely to have a higher 
PCS score (OR=1.37; 95%CI 1.17–1.59; p=0.00) and a 
lower physical fitness score (OR=0.65; 95%CI 0.48–0.87; 
p=0.01) than the control group.  No significant associa-
tions were found between non-specific upper limb disor-

Table 1.   Distribution of socio-demographic, psychological and physical risk factors in the case and 
control group

Case group 
(n=88)

Control group 
(n=31)

p-value

Sex (male/female) 38/50  17/14 0.26

Education (high/low) 59/29 21/9 0.60

Age (yr), mean (SD) 34.0 (7.7) 42.1 (9.3) 0.00

Pain Catastrophizing Scale (0–52), mean (SD)* 24.0 (6.6)  9.8 (8.3) 0.00

State Anxiety Inventory (20–80), mean (SD)* 33.0 (9.7) 32.0 (6.8) 0.54

Trait Anxiety Inventory (20–80), mean (SD)* 34.9 (9.8) 31.9 (7.2) 0.08

Multidimensional Perfectionism Scale (29–145), mean (SD)*  63.0 (17.4)  59.2 (21.7) 0.39

Self-reported physical fitness (9–45), mean (SD)* 26.8 (2.4) 29.6 (3.6) 0.00

*The higher the score, the more the attribute applies.
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ders and state and trait anxiety, and neurotic perfection-
ism.  Nagelkerke’s R2 of the multivariable model was 0.74.

Discussion

The results of this cross-section case-control study 
show that pain catastrophizing and lower physical fit-
ness are associated with non-specific work-related upper 
limb disorders.  Contrary to the results of other studies, 
which addressed the role of pain catastrophizing as a 
prognostic factor of long-term symptoms20), the present 
study revealed an association of pain catastrophizing 
with non-specific work-related upper limb disorders of 
relatively recent onset (i.e. <12 wk).  This may suggest 
a role of pain catastrophizing in the etiology of non-
specific work-related upper limb disorders.  Conversely, 
it may also reflect symptom burden among cases.  
However, the low average pain scores on the VAS 
(10 cm visual analogous scale) at baseline (mean score 
2.8) seem to contradict this phenomenon.  In several 
other studies, amongst other prospective cohort studies, 
it has been shown that pain catastrophizing acts as a 
predictor of chronic pain symptoms.  In most of these 
studies pain catastrophizing predicted chronic states of 
widespread pain in general21) or low back pain22) and in 
some studies also upper limb disorders20).

What is remarkable in our study is the fact that 47 
out of 78 computer workers who initially volunteered 
to participate in the control group had to be excluded 

because of suffering or having suffered from non-spe-
cific work-related upper limb disorders.  However, they 
were not aware of it until they had filled out the ques-
tionnaire although they were told on beforehand that 
they were not allowed to have any upper limb symp-
toms in the past or present.  We also calculated the PCS 
score of the control group as a whole including these 
47 participants and still found a significant difference 
between the “controls” and cases (p=0.00), the “controls” 
showing significantly less catastrophizing behavior as 
compared to the cases.  Possibly this is the stimulus as 
to why computer workers with non-specific upper limb 
disorders and showing pain catastrophizing behavior, not 
only develop, but are “painfully” aware of their upper 
limb disorders.  In our study the role of pain catastro-
phizing overruled the impact of neurotic perfectionism 
and anxiety, found in earlier studies as risk factors9, 10).  
Contrary to the study of Hamberg-van Reenen et al.5) 
which showed inconclusive evidence for the relationship 
between low physical capacity and future musculoskel-
etal pain in a large prospective cohort study, we found 
an association between lower physical fitness and early 
non-specific WRULD.

The participants of our intervention study from which 
the cases in this case-control study were taken, were 
recruited by means of advertisements in local newspa-
pers, through personal contact with occupational physi-
cians of large companies, and by mailing to general 
practitioners12).  This may have resulted in a selection 

Table 2.   Results of the bivariate logistic regression analyses on risk factors of WRULD*

Risk factor β OR   95%CI p-value

Pain Catastrophizing Scale (0–52) 0.28 1.32 1.19–1.47 0.00

State Anxiety Inventory (20–80) 0.01 1.01 0.97–1.06 0.60

Trait Anxiety Inventory (20–80) 0.04 1.04 0.99–1.09 0.13

Multidimensional Perfectionism Scale (29–145) 0.01 1.01 0.99–1.04 0.34

Self-reported physical fitness (9–45) –0.33 0.72 0.61–0.85 0.00

Education (high/low) –0.24 0.79 0.32–1.93 0.60

Sex (male/female) 0.47 1.60 0.70–3.64 0.27

*The analyses were adjusted for age.

Table 3.   Results of the multivariable logistic regression analyses on risk factors of WRULD*

Risk factor β OR   95%CI p-value

Pain Catastrophizing Scale (0–52) 0.31 1.37 1.17–1.59 0.00

State Anxiety Inventory (20–80) –0.10 0.91 0.81–1.02 0.11

Trait Anxiety Inventory (20–80) 0.08 1.08 0.97–1.20 0.16

Multidimensional Perfectionism Scale (29–145) –0.18 0.98 0.94–1.03 0.46

Self-reported physical fitness (9–45) –0.44 0.65 0.48–0.87 0.01

Education (high/low) –0.39 0.68 0.12–3.95 0.67

Sex (male/female) 0.96 2.60 0.48–14.01 0.27

*The analyses were adjusted for age.



822 MDF VAN EIJSDEN-BESSELING et al.

Industrial Health 2010, 48, 818–823

of participants who differ from an actual health care 
population in the extent to which they are pre-occupied 
with their disorder23).  To increase the validity of this 
case-control study, the controls were recruited by means 
of advertisements at the different departments among 
all levels of university employees who performed simi-
lar types of computer screen work as the case group.  
However, in a case-control study controls should ideally 
be recruited from the same study base as cases arise.  
Of the socio-demographic characteristics only age was 
significantly different between the case and control 
group.  We therefore adjusted for age in the multivari-
able analysis.

We made use of validated questionnaires.  A ques-
tion that may arise is whether it is possible to measure 
pain catastrophizing in people without pain as was the 
case in our control group.  Therefore it should be stated 
that the Pain Catastrophizing Scale has been validated 
in people without pain15).  The Groningen Fitness 
Questionnaire has been validated by Lemmink et al. in 
200124) for the elderly.

As our study has a cross-sectional design, an etio-
logical role of pain catastrophizing or low physical fit-
ness cannot be confirmed.  The potential role of pain 
catastrophizing or lower physical fitness as a risk factor 
needs to be confirmed in a prospective study with par-
ticipants who are preferably free of pain at the begin-
ning of the study.

The associations found in this study, in contrast, sug-
gest that both reassurance and proper education on the 
subject of the risk of (chronic) non-specific upper limb 
symptoms in computer screen work and stimulation of 
physical fitness and activity might be valuable strategies 
to prevent the burden of non-specific upper limb disor-
ders.
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