
Print ISSN: 0355-3140 Electronic ISSN: 1795-990X Copyright (c) Scandinavian Journal of Work, Environment & Health

Downloaded from www.sjweh.fi on April 05, 2014

Original article
Scand J Work Environ Health 2013;39(5):468-476 
doi:10.5271/sjweh.3359

Work-related psychosocial and mechanical risk factors for
work disability: a 3-year follow-up study of the general
working population in Norway
by Sterud T

The evidence of work-related mechanical and psychosocial risk
factors for work disability is limited. This study provides evidence of
a substantial relationship between both work-related mechanical and
psychosocial factors and work disability in the general working
population. Work disability prevention interventions could focus on
monotonous and physically demanding jobs involving prolonged
standing, neck flexion, and whole-body vibration.
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Sterud T. Work-related psychosocial and mechanical risk factors for work disability: a 3-year follow-up study of the 
general working population in Norway. Scand J Work Environ Health. 2013;39(5):468–476. doi:10.5271/sjweh.3359

Objectives   This study examines the impact of work-related psychosocial and mechanical risk factors for work 
disability in the general working population.
Methods   A randomly drawn cohort from the general population in Norway aged 18–66 years was followed 
for 3 years (N=12 550, 67% response rate at baseline). Eligible respondents were in paid work for ≥10 hours 
per week in 2006 and were still in paid work or had quit working because of health problems (work disability) 
in 2009 (N=6745). Five work-related psychosocial factors and eight mechanical exposures were measured. The 
outcome of interest was self-reported work disability at 3-year follow-up.
Results   In total, 2.6% (176 individuals) reported work disability at the 3-year follow-up. Disability rates were 
higher among women, older workers, and those with fewer years of education and higher levels of psychological 
distress and musculoskeletal complaints. After adjusting for these factors, work-related psychosocial predictors 
of disability were low levels of supportive leadership [odds ratio (OR) 1.61, 95% confidence interval (95% CI) 
1.02–2.56] and monotonous work (OR 1.53, 95% CI 1.09–2.16). Mechanical factors were neck flexion (OR 2.49, 
95% CI 1.36–4.56), prolonged standing (OR 1.79, 95% CI 1.21–2.46), whole-body vibration (OR 4.15, 95% CI 
1.77–9.71), and heavy physical work (OR 2.23. 95% CI 1.08–4.57). The estimated population risk attributable 
to these factors was about 45%.
Conclusion   Monotonous work, prolonged standing, neck flexion, and whole-body vibration appear to be the 
most consistent and important predictors of work disability.

Key terms  biomechanical exposure; disability pension; job control; job demand; job exposure; prospective 
study; stress; workload; workplace. 
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The inability to work because of sickness and disability 
generate considerable costs to the individual as well as 
society. OECD statistics show that, on average, 6% of 
the working-age population is on disability benefits; in 
Norway, the disability rate is close to 10% (1). However, 
disability rates vary considerably between occupations 
(2), and more knowledge is needed about the impact of 
specific risk factors at the workplace.

Occupational disability is usually the result of a long 
process of sickness absence relating to deteriorating 
health and failing ability to cope with the demands of 
work. In addition to work-related mechanical exposure, 
work-related psychosocial factors have been acknowl-
edged as potential risk factors. Several studies have 
shown that heavy physical work is associated with 
increased risk of disability (3–5). Other mechanical fac-

tors like prolonged standing (6), whole body vibration 
(7), and work in uncomfortable positions (8)  have been 
discussed as possible risk factors, but the evidence still 
remains limited (9). Low job control at work (eg, little 
influence on the work situation and decision authority) 
appears to be the most consistent work-related psycho-
social risk factor (10–14). Some studies have indicated 
that job strain (15, 16), lack of social support (8, 17), 
and job demands (14) may be important. However, other 
studies have not supported these associations (18, 19). 

Despite an increase in the number of studies on 
the relationship between exposure to work-related risk 
factors and work disability, assessment of the impact 
of work on disability remains a topic of great interest. 
Firstly, the effects of multiple factors are supported by 
evidence from few studies, and the consistency across 
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studies is low. Secondly, several studies have argued that 
psychosocial factors may be confounded by mechanical 
exposures at work and vice versa (20, 21), yet there are 
few large prospective studies on general working popu-
lations with a sufficient variety of both mechanical and 
psychosocial factors to distinguish between their effects 
on work disability (18, 19).

The aim of the present study was to identify work-
related psychosocial and mechanical factors that con-
tribute to the risk of work disability. We simultaneously 
tested the impact of psychosocial and mechanical fac-
tors in work settings in a randomly selected three-year 
prospective cohort in the general working population 
in Norway. Potential confounders such as age, sex, 
education, psychological distress, and musculoskeletal 
complaints were taken into account. 

Methods

Study design and study population

Data were provided from the nationwide study of living 
conditions–work environment conducted by Statistics 
Norway (SSB). Data were collected during two periods 
(18 September 2006–24 February 2007 and 22 June 
2009–09 January 2010) by personal telephone inter-
views (0.5% of the completed interviews were face-to-
face interviews). Prior to telephone contact, potential 
respondents were informed by mail about the study, the 
topic of the study, and data/privacy protection.

Eligible respondents were community-living Nor-
wegian residents aged 18–66 years. In 2006, a gross 
sample of 18 679 was randomly drawn from this popula-
tion. Of these, 12 550 persons were interviewed (67%). 
The baseline sample was compared to the gross sample 
according to the benchmarks of age, gender, and region. 
No major differences were detected (22). The cohort 
data, that is those who participated in the survey in both 
2006 and 2009, consisted of 9371 persons (response 
rate=50.2% of the gross sample/74.6% of the baseline 
sample). Respondents who were in paid work for ≥10 
hours in 2006 (N=9621) and were still in paid work in 
2009 (N=6572) or had quit working due to health prob-
lems (N=176) constituted the follow-up sample in the 
present paper (N=6748). 

In order to address the issue of possible selection 
bias related to dropouts between baseline and follow-up, 
we compared background characteristics, exposure lev-
els, and the level of health complaints (eg, neck/shoul-
der pain, low-back pain, and psychological distress) in 
the baseline and follow-up samples. In the follow-up 
sample, there was a slight under-representation of the 
youngest and oldest respondents. There were no gender 

differences in the two samples, but there was a slight 
under-representation of people with a low level of 
education. Correspondingly, there was a slight under-
representation of “service workers and shop and market 
sales workers”, “plant and machine operators and assem-
blers” and people working in “elementary occupations” 
(23). Furthermore, the results show that the level of 
exposure and the prevalence of health complaints were 
nearly identical across the two samples. The associations 
between different types of psychosocial and mechanical 
exposure and the health variables were also very similar 
across the two samples.

Measurement

Psychosocial measures. The variable job demands was 
measured by a single item, developed by Statistics Nor-
way: “Do you sometimes have so much to do that you 
have to skip lunch, work longer than your normal working 
hours, or take work home with you?” (answer categories: 
every day, a couple of days a week, one day a week, a 
couple of days a month, and less often or not at all). 
Monotonous work was measured by a single item: “Does 
your job consist of constantly repeated tasks, meaning 
that you do the same thing hour after hour?” (answer 
categories: almost the whole time, around three-quarters 
of the work-day, half of the work-day, a quarter of the 
work-day, and seldom or never). Other dimensions were 
measured with scales from the General Nordic Question-
naire (QPSNordic) for psychological and social factors 
at work (24). Job control was measured with three items 
(α=0.69): (i) “To what extent can you decide the pace at 
which you work?” (ii) “To what extent can you influence 
decisions that are important to your work?” and (iii) “To 
what extent are you free to decide how to go about doing 
your work?” Supportive leadership was also measured 
with three items (α=0.71): (i) “If needed, how often can 
you get support and help from your immediate superior 
with your work?” (ii) “Does your immediate superior 
appreciate your achievements at work?” and (iii) “Does 
your immediate superior treat employees fair and impar-
tially?” The items were scored on a 5-point scale (very 
seldom or never, seldom, sometimes, rather often, and 
quite often or always). Each factor was computed as the 
mean of valid responses, and the 5-point-scales were con-
verted into three categories: low (1–2), medium (2.1–3), 
and high (3.1–5). Bullying/harassment was measured with 
three items: “Do you sometimes: (Q1) receive unwanted 
sexual attention, comments, etc. at your workplace? (Q2) 
get bothered or teased in an unpleasant way by your col-
leagues? (Q3) get bothered or teased in an unpleasant 
way by superiors?” (answer categories: yes, ≥1 a week; 
yes, ≥1 a month; no). Bullied/harassed was dichotomized 
into exposed for the ones who answered “yes” on any of 
the three questions.
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Mechanical exposure at work. Perceived mechanical 
workload was measured with eight items developed by 
an expert group in a Nordic cooperation project (25): (i) 
“Are you, in your day-to-day work, exposed to vibra-
tions that cause your whole body to shake, eg, from 
a tractor, forklift truck or other piece of machinery?” 
(whole-body vibration); (ii) “Do you work with your 
hands raised to shoulder height or higher?” (Hands 
above shoulder height); (iii) “Do you have to lift things 
in uncomfortable positions?” (awkward lifting); (iv) 
“Do you need to squat or kneel in the course of your 
work?” (squatting/kneeling); (v) “Do you work with 
your head bent forward?” (neck flexion); (vi) “Do you 
work standing up?” (standing)  and (vii) “Does your 
work involve so much effort that it causes you to breathe 
more rapidly?” (heavy physical work). The response 
categories were yes or no. “Yes” respondents were asked 
to estimate the proportion of the working day during 
which they were exposed (response categories: almost 
the whole time, ¾ of the workday, ½ of the workday, ¼ 
of the workday, and very little of the workday). Scores 
were categorized into “none or very little of the work-
day”, “¼ of the workday”, “½ of the workday” and “¾ 
of the workday or more”. (viii) Heavy lifting was mea-
sured with a single item: “Do have to lift anything that 
weighs >20 kg on a daily basis?” (Response categories: 
≥20 times a day, 5–19 times; 1–4 times; no). 

Confounder measures. Psychological distress was 
measured with two questions: “Have you during the 
past month been very bothered, quite bothered, slightly 
bothered or not bothered by:  (Q1) dejection or depres-
sion? or (Q2) nervousness, anxiety or restlessness?” 
Psychological distress was coded into three categories 
“not afflicted”, “slightly afflicted”, and “somewhat 
or severely afflicted” on either of the two questions.  
Musculoskeletal complaints were measured with two 
items: “Have you over the past month been severely 
afflicted, somewhat afflicted, a little afflicted, or not 
afflicted at all by: (Q1) pain in your neck or shoulders? 
or (Q2) pain in the small or lower part of the back?” 
Occupation was based on an open questionnaire and 
coded by Statistics Norway into professional title in 
accordance with the International Standard Classifica-
tion of Occupations (ISCO-88) and recoded into ten 
occupational groups. Educational level was based on 
administrative register data and was coded into five 
educational levels. Gender and age was based on self-
reported information (see table 1). 

Outcome. The outcome measure work disability was 
based on the following questions: (i) “Which year did 
you stop doing the job that you had last time you were 
interviewed (2006)?” and (ii) “What was the most 
important reason for you leaving your last job?” Cases 

were defined as respondents who reported they were 
no longer employed due to own health problems / own 
disease at follow-up (work disability). 

Statistical analysis

The associations between work environment and work 
disability were calculated as odds ratios (OR) with 
95% confidence intervals (95% CI). Missing data was 
handled by list-wise deletion.

Logistic regression analyses adjusted for potential 
confounders. Model 1 adjusted for gender and age. In 
the fully adjusted model 2, further adjustments were 
made for educational level, psychological distress, 
musculoskeletal complaints, and work-related predic-
tors. To limit the potential for over-adjustment, each 
work-related predictor was adjusted only for other work-
related predictors that were first estimated to exert an 
influence above a certain threshold level. This estimation 
was made a priori based on the following procedure sug-
gested by Rothman et al (26) applied to baseline data. 
In the first step, crude OR were separately estimated for 
each work-related factor. In the second step, each of the 
other work-related variables was entered one at a time. 
If the inclusion of a potential confounder resulted in a 
change in the OR of ≥10%, that variable was treated 
as a real confounder in the multiple regression models. 
Respondents from different occupational settings (ie, the 
general working population) were included to obtain a 
contrast in the work-related exposures studied. Hence, 
occupational group was not introduced as a confounder 
in the regression models in order to avoid over adjust-
ment. Interactions between exposures of interest and 
confounder variables were not tested due to the low 
number of cases and the lack of power to detect pos-
sible interaction effects. All statistical analyses were 
conducted with SPSS Statistics for Windows, version 
20.0 (IBM Corporation, Armonk, NY, USA). 

For statistically significant work-related factors in 
the regression analyses, we calculated the population 
attributable risk (PAR) estimates with 95% CI (table 
3). In contrast to OR estimates, the PAR estimate com-
bines data on prevalence and a measure of association 
to provide a quantitative estimate of the proportion of 
cases in the population that is attributable to a particular 
exposure. Based on the method described by Natara-
jan et al (27), PAR was calculated using the formula 
[Pd × ((OR – 1)/OR)], where Pd is the proportion of 
cases (ie, work disability at follow-up) exposed to a 
risk factor. The lower and upper limits of the 95% CI 
for PAR were calculated from the general PAR formula 
using the lower and upper limits of the 97.5% CI for 
Pd and OR. This constitutes the 95% Bonferroni CI for 
PAR. Based on the assumption that the model variables 
are statistically independent and there are no interac-
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tions in the logistic model, the summary attributable risk 
was calculated according to the formulae: 1-(1-PARvar1)
(1-PARvar2)(1-PARvar3) etc ... (28).

Results

Table 1 describes the distribution of sociodemographic 
and health variables at baseline and the associated risk 
of work disability at the follow-up. In total, 2.6% (176 
individuals) were classified as having work disability 
during the follow-up. The risk increased with age and 
was higher among women than men (3.4% versus 1.9%, 
respectively) and among employees with less education 
(6% for basic school level versus 0.6% for ≥4 years 
of university/college). Moreover, work disability was 
related to the severity of psychological distress symp-
toms and musculoskeletal pain. Average weekly working 
hours at baseline was lower among work disability cases 
than non-cases [mean 32.5, standard deviation (SD) 11.9 
and 38.3, SD 10.6, respectively].

Table 2 shows the results of multiple logistic analy-
ses with baseline psychosocial and mechanical expo-
sure as the predictors and work disability at follow-up 
as the outcome. A low level of supportive leadership, 
bullying/harassment, and monotonous work predicted 
work disability in model 1 (adjusted for age and sex). 
Estimates ranged from OR 2.20 (monotonous work) to 
OR 2.93 (bullying/harassment). In the fully adjusted 
model 2, the effects of low supportive leadership and 
monotonous work were reduced but remained border-
line significant predictors (OR 1.61, 95% CI 1.02–2.56 
and OR 1.53, 95% CI 1.09–2.16, respectively). By 
contrast, the effect of bullying/harassment was no lon-
ger significant when adjusted for health complaints; 
the overall OR declined by 35%, mainly because of a 
26% decrease when adjusted for psychological distress. 
No mechanical factors acted as confounders related to 
any of the psychosocial factors (correlations between 
psychosocial and mechanical variables ranged between 
r=0.06 and r=0.15). 

All mechanical risk factors evaluated were signifi-
cant predictors of work disability in model 1 (adjusted 
for age and sex). Estimates ranged from OR 1.87 (squat-
ting/kneeling) to OR 5.90 (whole-body vibration). All 
risk estimates were reduced substantially when adjusted 
for educational level and ranged from a 12% reduction 
for neck flexion to a 35% reduction for heavy lifting. 
A further reduction was observed when adjusted for 
health complaints; the reductions ranged from 4% for 
whole-body vibration to 14% for awkward lifting. In 
the fully adjusted model 2, the significant predictors 
were neck flexion (≥¾ of the workday: OR 2.49, 95% 
CI 1.36–4.56), standing (≥¾ of the workday: OR 1.79, 
95% CI 1.21–2.65) and whole-body vibration (≥¾ of 
the workday: OR 4.15, 95% CI 1.77–9.71). There was 
some internal confounding between the mechanical 
dimensions. Awkward lifting was no longer significant 
after adjusting for standing at work (≥¼ of the workday: 

Table 1. Distribution of the sociodemographic and health vari-
ables at baseline and the associated risk of work disability at the 
3-year follow-up. [95% CI=95% confidence interval]

N Cases a 95% CI 
   N    % 

Total 6748 176 2.6 2.22–2.98
Age (years)
17–24 401 5 1.2 0.13–2.27
25–34 1329 12 0.9 0.39–1.41
35–44 2002 37 1.8 1.22–2.38
45–54 1836 41 2.2 1.53–2.87
55–66 1180 81 6.9 5.45–8.35
Missing 0

Gender
Men 3542 68 1.9 1.45–2.35
Women 3206 108 3.4 2.77–4.03
Missing 0

Education level
Elementary 803 48 6.0 4.36–7.64
Incomplete upper secondary 758 46 6.1 4.40–7.80
Upper secondary 2217 45 2.0 1.42–2.58
University/college 4 years 2119 29 1.4 0.90–1.90
University/college ≥4 years 801 5 0.6 0.07–1.13
Missing 50

Occupation
Legislator, senior official, and 
manager

686 6 0.9 0.19–1.61

Professional 1086 12 1.1 0.48–1.72
Technician and associate 
professional

1920 30 1.6 1.04–2.16

Clerk 414 17 4.0 2.11–5.89
Service worker and shop and 
market sales worker

1192 46 3.8 2.71–4.89

Skilled agricultural and fishery 
worker

154 6 3.9 0.84–6.96

Craft and related trades worker 638 22 3.4 1.99–4.81
Plant and machine operator 
and assembler

359 15 4.1 2.05–6.15

Elementary occupation 144 18 11.7  6.45–16.95
Other occupation 97 4 4.1 0.15–8.05
Missing 58

Psychological distress
No symptoms 5730 110 1.9 1.55–2.25
A little afflicted 771 36 4.7 3.21–6.19
Somewhat or severely afflicted 246 29 11.8 7.77–15.83
Missing 1

Neck/shoulder pain
No symptoms 4070 71 1.7 1.30–2.10
A little afflicted 1589 42 2.6 1.82–3.38
Somewhat afflicted 704 28 4.0 2.55–5.45
Severely afflicted 385 35 9.1 6.23–11.97
Missing 0

Low-back pain
No symptoms 4601 87 1.9 1.51–2.29
A little afflicted 1328 39 2.9 2.00–3.80
Somewhat afflicted 491 23 4.7 2.83–6.57
Severely afflicted 327 27 8.3 5.31–11.29
Missing 0    

a Cases classified with work disability at follow-up.
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Table 2. Multiple logistic regression: work disability at the 3-year follow-up, work-regressed on work-related exposures measured at 
baseline. [OR=odds ratio; 95% CI=95% confidence interval.]

  N Cases a % a Model 1 b   Model 2 c 
  OR  95% CI OR 95% CI

Job demands (ref=low) 2528 79 3.1 1.00 1.00
Medium 676 10 1.5 0.48 0.25–0.94 0.59 0.30–1.18
High 1809 35 1.9 0.69 0.46–1.04 0.82 0.53–1.26
Missing 1735 52

Job control (ref=high) 2556 69 2.7 1.00 1.00
Medium 2680 58 2.2 0.80 0.56–1.15 0.79 0.55–1.15
Low 1085 39 3.6 1.28 0.85–1.95 0.84 0.54–1.30
Missing 427 10

Supportive leadership (ref=high) 4367 101 2.3 1.00 1.00
Medium 1324 33 2.5 0.99 0.66–1.49 0.85 0.56–1.29
Low 528 28 5.3 2.24 1.45–3.47 1.61 1.02–2.56
Missing 529 14

Bullying/harassment (ref=no) 4487 108 2.4 1.00 1.00 d
Yes 264 14 5.3 2.93 1.63–5.27 1.52 0.78–2.93
Missing 1997 54

Monotonous work (ref=no) 3443 65 1.9 1.00 1.00
Medium 759 13 1.7 1.00 0.55–1.83 0.91 0.49–1.69
High 2522 98 3.9 2.20 1.59–3.04 1.53 1.09–2.16
Missing 24 0

Neck flexion (ref=no) 2515 58 2.3 1.00 1.00
Exposed ¼ of the work-day 340 3 0.9 0.38 0.12–1.24 0.34 0.10–1.12
Exposed ½ of the work-day 252 13 5.2 1.93 1.03–3.62 1.47 0.76–2.84
Exposed ¾ of the work-day 223 17 7.6 3.23 1.82–5.72 2.49 1.36–4.56
Missing 3418 85

Awkward lifting (ref=no) 5775 132 2.3 1.00 1.00 e
Exposed ¼ of the work-day 602 30 5.0 2.75 1.82–4.17 1.75 1.12–2.73
Exposed ½ of the work-day 249 13 5.2 2.77 1.53–5.03 1.35 0.70–2.59
Exposed ¾ of the work-day 114 1 0.9 0.52 0.07–3.76 0.26 0.03–1.91
Pooled estimate f 2.51 1.76–3.59 1.44 0.97–2.14
Missing 8 0

Hands above shoulder (ref=no) 5818 141 2.4 1.00 1.00
Exposed ¼ of the work-day 472 20 4.2 2.28 1.40–3.71 1.57 0.94–2.61
Exposed ½ of the work-day 283 6 2.1 1.04 0.45–2.40 0.68 0.29–1.61
Exposed ¾ of the work-day 166 9 5.4 2.63 1.25–5.56 1.67 0.77–3.62
Pooled estimate f 1.93 1.31–2.85 1.29 0.86–1.94
Missing 9 0

Squatting/kneeling (ref=no) 5661 138 2.4 1.00 1.00 g
Exposed ¼ of the work-day 637 27 4.2 2.09 1.35–3.23 1.18 0.72–1.95
Exposed ½ of the work-day 298 8 2.7 1.57 0.76–3.27 0.87 0.40–1.90
Exposed ¾ of the work-day 147 3 2.0 1.30 0.40–4.19 0.73 0.21–2.46
Pooled estimate f 1.87 1.28–2.72 1.05 0.67–1.63
Missing 5 0

Standing (ref=no) 2890 44 1.5 1.00 1.00
Exposed ¼ of the work-day 566 15 2.7 1.76 0.95–3.25 1.29 0.69–2.43
Exposed ½ of the work-day 1047 32 3.1 2.23 1.40–3.55 1.77 1.10–2.85
Exposed ¾ of the work-day 2234 85 3.8 2.63 1.81–3.84 1.79 1.21–2.65
Missing 11 0

Heavy lifting (ref=no) 5319 130 2.4 1.00 1.00 e
1–4 628 19 3 1.53 0.93–2.50 0.96 0.57–1.62
5–19 526 16 3 1.52 0.87–2.64 0.94 0.52–1.69
≥20 268 10 3.7 2.15 1.06–4.37 0.97 0.46–2.06
Missing 7 1

Whole-body vibration (ref=no) 6489 164 2.5 1.00 1.00
Exposed ¼ of the work-day 99 3 3 1.74 0.53–5.69 1.09 0.32–3.71
Exposed ½ of the work-day 63 2 3.2 2.12 0.50–9.00 1.51 0.35–6.52
Exposed ¾ of the work-day 93 7 7.5 5.90 2.59–13.47 4.15 1.77–9.71
Missing 4 0

Heavy physical work (ref=no) 5786 136 2.4 1.00 1.00 e
Exposed ¼ of the work-day 567 19 3.4 2.03 1.17–3.17 1.04 0.61–1.78
Exposed ½ of the work-day 246 10 4.1 2.08 1.03–4.19 1.14 0.55–2.34
Exposed ¾ of the work-day 138 11 8 5.38 2.76–10.48 2.23 1.08–4.57
Missing 11      

a Cases classified with work disability at follow-up. 
b Adjusted for gender and age.
c Adjusted for gender and age + education level, psychological distress, neck/shoulder pain and low-back pain and work-related mechanical and/or psy-

chosocial exposures yielding a 10% change of OR (shown in superscript after the reference value in Model 2). 
d Adjusted for supportive leadership.
e Adjusted for standing.
f ≥¼ of the workday.
g Adjusted for awkward lifting and standing.
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OR 1.44, 95% CI 0.97–2.14). Squatting/kneeling was 
no longer significant after adjusting for standing and 
awkward lifting. Finally, there was no increased risk 
associated with heavy lifting after adjusting for standing 
at work. No psychosocial factors acted as confounders 
related to any of the mechanical factors.

The estimated PAR of work disability due to work-
related psychosocial and mechanical factors is shown in 
table 3. Based on the partially adjusted model 1 (table 
2), statistically significant PAR estimates were found 
for low supportive leadership, bullying /harassment, 
monotonous work, neck flexion, awkward lifting, squat-
ting/kneeling, standing, heavy lifting, and whole-body 
vibration. Based on the fully adjusted estimates in model 
2 (table 2), the highest PAR was estimated for standing 
(¾ of the workday: PAR 21.28, 95% CI 5.24–33.32) and 
monotonous work (¾ of the workday: PAR 19.29, 95% 
CI 1.80–33.26). Other statistically significant mechani-
cal factors were neck flexion and whole-body vibration. 
About 45% of the disability cases were attributable to 
these work-related exposures.

Discussion

This study investigated the role of both psychosocial 
and mechanical factors at work as risk factors for work 
disability over a 3-year period in the general working 
population. Work disability rates were increased among 
women, older employees, employees with fewer years 
of education, and employees with higher levels of 

psychological distress and musculoskeletal complaints. 
After adjusting for these factors, we estimated that about 
45% of the disability cases were attributable to work-
related exposure. Significant work-related psychosocial 
risk factors were low level of supportive leadership 
and monotonous work and mechanical factors such as 
prolonged standing, neck flexion, whole-body vibra-
tion, and heavy physical work. Interventions aimed at 
reducing work disability in the general working popula-
tion may benefit from focusing on a both work-related 
psychosocial and mechanical risk factors. 

The strengths of this study are that it was a large 
nationwide study using random sampling, it used a pro-
spective design with a comprehensive set of exposures 
measured, it included a thorough control of confound-
ing factors, and it had a high response rate and a large 
sample size. Even though a substantial percentage (33%) 
did not respond at baseline, those who responded to the 
survey at baseline did not differ systematically from 
those who did not respond across the benchmarks of age, 
sex and region. Moreover, in additional analyses, we 
compared the baseline and the follow-up samples and 
found no reason to suspect any exposure or outcome bias 
due to dropout from baseline to follow-up, at least not 
to the extent that it substantially impacted the observed 
results. On the other hand, we do not know whether 
people with poor health were less likely to respond at 
baseline, which may have led to biased and attenuated 
estimates and, thus, threatened the internal validity. 
Moreover, all data were collected by self-report. Hence, 
bias due to imprecision in the measurement of covari-
ates and outcome cannot be ruled out. It is also possible 
that the association between self-reported exposure and 
disability is confounded by the baseline health status 
of the respondent. Although adjusting for symptoms 
of psychological distress and musculoskeletal pain at 
baseline should reduce the risk of reporting bias, this 
cannot be excluded. On the other hand, because work 
disability in the present study was based on self-reported 
illness or disease, it is probable that the effect of work-
related factors on work disability is mediated by poor 
health. The attenuated association between self-assessed 
exposure and work disability after adjustment for health 
indicators may thus reflect this mediator effect rather 
than health acting as a confounder. Finally, most studies 
of work disability use administrative data (ie, disability 
pension), which may reflect doctor and patient attribu-
tions, and non-medical factors such as welfare regimes 
and unemployment (29). The outcome in the present 
study was self-reported withdrawal from work because 
of own ill-health and/or disease. Unfortunately we were 
not able to make a distinction between a temporary and 
permanent work disability. A similar definition of work 
disability has, however, been applied in other studies 
(8, 30) and could be considered a robust indicator of 

Table 3. Calculated population attributable risk (PAR) based on 
the statistically significant odds ratio from Models 1 and 2 in 
table 2. [95% CI=95% confidence interval.]

Model 1 Model 2 

  PAR 95% CI PAR 95% CI

Low level of supportive 
leadership

9.57 2.84–17.45 6.55 -0.53–15.17

Bullying/harassment 7.55 1.66–14.81 · ·
Monotonous work (exposed  
¾ of the workday) 

30.37 17.73–40.82 19.29 1.80–33.26

Neck flexion (exposed ¾ of  
the workday) 

12.90 3.85–23.35 11.17 1.86–22.24

Awkward lifting (exposed  
≥¼ of the workday)

15.04 7.11–23.76 · ·

Squatting/kneeling (exposed 
≥¼ of the workday)

10.03 2.57–18.60 · ·

Standing (exposed ¾ of the 
workday) 

29.93 18.50–39.24 21.28 5.24–33.32

Heavy lifting (20 kg ≥20  
times/day)

3.06 0.30–14.84 · ·

Whole-body vibration (exposed 
¾ of the workday)

3.30 0.38–6.80 3.02 0.25–4.51

Heavy physical work (exposed 
¾ of the workday)

5.09 1.30–9.44 3.45 -0.05–8.30
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health-related work disability independent of differences 
in national social security systems.   

Consistent with most previous studies, our study 
investigated the importance of the core dimensions of 
the job–demand–control (social support) model as risk 
factors for work disability. A low level of supportive 
leadership was the only predictor of work disability in 
the present study, an observation that is consistent with 
the findings of a study of the general working population 
in Finland (8, 17). As in other general working popula-
tion studies, we found that high job demand was not a 
significant predictor (6, 12, 15). By contrast, the finding 
that low decision control was not associated with work 
disability is contradictory to findings of previous general 
working population studies from Finland (31), Denmark 
(10), and Norway (11). However, there are studies that 
did not find an increased risk associated with low job 
control (31, 32).

Bullying/harassment was associated with a 3-fold 
increased risk for work disability in the partly adjusted 
model, but was no longer a significant predictor after 
adjusting for psychological distress. Psychological dis-
tress may be considered a mediating factor between 
exposure to bullying and risk of work disability. How-
ever, some studies have indicated that psychological 
distress may also be a risk factor for bullying (33) and 
work disability (19).

Monotonous work was the most important psycho-
social factor in the present study and has been reported 
as a risk factor in general working population studies 
from Finland, Denmark, and the UK (10, 34, 35). We 
estimated that about 11% of the work disability cases 
could be attributed to monotonous and repetitive work, a 
value that is slightly lower than the 13% and 23% among 
men and women, respectively, reported in a study from 
Denmark (3). Conversely, another study from Denmark 
reported an inverse relation between variation in work 
and work disability (10).

The two most important risk factors for work dis-
ability at the population level in the present study were 
prolonged standing and neck flexion: 21.3% and 11.2% 
of all disability cases were attributable to these working 
conditions, respectively. Prolonged standing has some 
support in the literature as a risk factor for work dis-
ability and reduced work ability (6, 36), whereas neck 
flexion has been shown to increase the risk of neck pain 
and sick leave associated with neck pain (37, 38). 

The strongest associations in the present study were 
observed for two relatively low-prevalence exposures: 
whole-body vibration and heavy physical work. How-
ever, because of the small number of cases, the confi-
dence intervals were wide. The percentage of disability 
cases attributed to whole-body vibration was similar to 
that estimated in a general working-population study 
of men in Denmark (3% versus 5%, respectively) (7), 

whereas the percentage of cases attributed to heavy 
physical work was lower than that reported in the gen-
eral working population in Denmark (3% versus 8%, 
respectively) (3). No consistent significant associa-
tions with work disability were observed for the other 
mechanical factors assessed in the present study.

In conclusion, this study provides evidence of a 
significant relationship between both work-related 
mechanical and psychosocial factors and self-reported 
work disability in the general working population. 
Interventions aimed at reducing retirement from work 
because of illness and/or disease in the general working 
population may benefit from focusing on monotonous 
jobs, low levels of supportive leadership, and physi-
cally demanding jobs involving prolonged standing, 
whole-body vibration, and neck flexion. Interventions 
directed at highly exposed individuals are likely to have 
the largest impact.

The author declares no conflicts of interest.
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