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disorders and its relation to health outcomes. Scand J Work Environ Health 2005;31(5):367–374.

Objectives This prospective cohort study quantified the reduced productivity of workers on full duty after
sickness absence from a musculoskeletal disorder and determined the effect of health parameters such as
perceived pain, functional disability, and general health on reduced productivity.
Methods Workers were included who were returning to work from 2- to 6-week sickness absence due to a
musculoskeletal disorder. Self-administered questionnaires at baseline, after return to work, and at a 12-month
follow-up were used to collect information on productivity and health status. Logistic regression analyses
evaluated the determinants of reduced productivity and determined the level of productivity loss shortly after
return to work.
Results Reduced productivity was prevalent for 60% of the workers after they returned to work, and for 40%
still at the 12-month follow-up. The initial musculoskeletal disorder caused 75% of the productivity loss shortly
after return to work and 60% at the follow-up. Among those with productivity loss, the median loss for an 8-hour
workday was 1.6 hours shortly after return to work and also at the follow-up. Worse physical health, more
functional disability, and poorer relations with the supervisor were associated with productivity loss shortly after
return to work, whereas recurrent sick leave was the greatest predictor of productivity loss at the follow-up.
Conclusions Reduced productivity was common among workers returning to full duty after sickness absence
due to a musculoskeletal disorder. Productivity loss illustrates the importance of the timing of return to work,
especially among workers with residual functional disability after return to work. Moreover, the supervisor
should be engaged early in the return-to-work process to guarantee an early, sustainable, and productive return to
work for the employee.

Key terms return to work; presenteeism; productivity costs.

Musculoskeletal disorders are well recognized as a major public health problem with substantial human and
economic costs (1, 2). In the general Dutch population
the 12-month prevalence for musculoskeletal disorders
has been estimated to be around 75%, of which 44% is
due to low-back pain and 45% to neck and shoulder
complaints (3). These high prevalences lead to substantial costs, such as hospital care, general practice costs,
and paramedical costs. These direct costs were estimated to be 7.3% of the allocated health care costs in The
Netherlands, thereby being one of most expensive health
areas (4). In addition, indirect costs due to sickness absence and work disability are substantial since musculoskeletal disorders account for 31% of the total costs
of long-term work disability.

1
2

However, the aforementioned aspects of direct and
indirect costs do not cover the full burden of musculoskeletal disorders, because a health problem may also
affect work ability, causing reduced productivity while
the worker is still on the job (ie, sickness presenteeism)
(5–7). Hence, both absenteeism and presenteeism should
be taken into consideration when indirect costs due to
musculoskeletal disorders are calculated. In a study
among the Swedish workforce approximately one-third
of all workers reported that they had gone to work twice
or more during the preceding year, despite the feeling
that, in light of their perceived health status, they should
have taken sick leave (6). Brouwer et al (5) found that,
on an average workday, over 7% of the workers experienced health problems while at work, the result being
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an estimated productivity loss of 10% of the workhours.
In a study of telephone customer-service employees,
32% failed to meet the productivity standard due to
health problems, resulting in lost productivity time of
almost 4 hours per week (7).
Little information is available on productivity loss
due to musculoskeletal disorders. Hagberg et al (8) determined reduced productivity among computer users
due to neck–shoulder or upper-extremity disorders and
observed a productivity loss of approximately 4 hours
per week for 10% of the workers with a neck–shoulder
or upper-extremity disorder. In an extensive study
among over 28 000 workers, a productivity loss of approximately 4 hours per week was found for 8% of the
workers with a musculoskeletal disorder (9). Furthermore, it is known that many workers who have returned
to full duty still report some functional limitations due
to the initial musculoskeletal disorder (10, 11). Evanoff
et al found (10) that, despite the fact that 83% of the
cohort with initial sick leave due to a musculoskeletal
disorder worked full duty after 6 months of follow-up,
24% of these workers reported that they considered
themselves to be still disabled by the disorder. These
findings suggest that residual disability may lead to productivity loss and hence that indirect costs of musculoskeletal disorders may continue after return to work.
However, little is known about reduced productivity after a sickness absence due to a musculoskeletal disorder and, subsequently, about the health parameters that
determine such reduced productivity.
Hence the aim of this study was to quantify the reduced productivity of workers on full duty after sickness absence due to a musculoskeletal disorder and to
determine how reduced productivity is affected by
health parameters such as perceived pain, functional disability, and general health.

Study population and methods
Participants and study design
A longitudinal study with 12 months of follow-up was
conducted. Self-administered questionnaires were used
at baseline, at return to work, and 12 months after the
first day of sick leave. The participants were enrolled
by being selected from the absenteeism register of a
large Dutch occupational health service or by the occupational health physicians during their consultations. For
inclusion in the study via the absenteeism register, the
researcher selected the participants who were on sick
leave due to nonspecific musculoskeletal complaints for
2 to 6 weeks, as registered by the occupational physician using the CAS code system (12). With the second
inclusion method the occupational health physician was
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asked to include all workers with nonspecific musculoskeletal disorders who attended his or her consulting
hour. People were excluded when they suffered from a
specific underlying pathology, such as a fractured leg,
prolapsed intervertebral disc, or carpal tunnel syndrome.
These specific pathologies were identified and coded by
the occupational physician using the CAS code system
(12). On the basis of the initial diagnosis, the participants had to fill out a diagnosis-specific questionnaire
(ie, low-back, hip, knee, ankle–foot, neck–shoulder, or
wrist–hand–elbow). After signing an informed consent,
the participants were sent the baseline questionnaire and,
if necessary, two reminders within 3 weeks. The dates
of the start and end of sick leave were obtained from
the medical records of the occupational health service.
Return to work was defined as returning to full duty in
the original job. The participants were sent a follow-up
questionnaire within the first 2 weeks of their return to
work and 12 months after the first day of sick leave.
Those who did not return to work within 12 months
were not eligible for this study.

Contents of the questionnaires
The baseline questionnaire gathered information on personal factors, work-related factors, the nature and severity of the musculoskeletal disorder, functional disability, and general health. The main individual characteristics obtained were age, gender, body mass index,
marital status, education, and employment status (13).
Perceived physical workload was rated on a 10-point
numerical rating scale, with 0 as not strenuous at all and
10 as very strenuous (14). For psychosocial factors at
work the Job Content Questionnaire was used (15). With
this model, three dimensions can be distinguished, work
demands (11 items), skill discretion (6 items), and decision authority (11 items). For each item a four-point
scale was used between 0 (never) and 3 (always). Subsequently, a sum score by dimension was calculated. A
10-point numerical scale was used to determine the relation with colleagues and supervisors, with 0 as “don’t
get along well at all” and 10 as “get along very well” (14).
We used a 10-point numerical rating scale to determine the level of perceived pain, with 0 as “no pain at
all” and 10 as “worse as it can get” (16). Pain intensity
was measured for the body part that represented the initial sick-leave diagnosis. Functional disability was assessed by the Roland Morris Disability Questionnaire
for back complaints (17) and comparable questionnaires
for other joints derived from the Roland Morris Questionnaire. For the latter purpose we changed the phrase
“because of my back” into “because of my neck”, “because of my knee”, and the like. Furthermore, for use
for neck, shoulder and elbow–wrist–hand complaints, six
items concerning walking and standing were substituted
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by corresponding items from the physical dimension of
the Sickness Impact Profile concerning disability due to
upper-extremity disorders (18). The Sickness Impact
Profile is a general health questionnaire that forms the
basis for the Roland-Morris Disability Questionnaire for
low-back pain (17). Finally, general health was measured by the 12-item Short-form Health Survey (SF-12)
(19) and the EuroQuality of Life–5 dimension Questionnaire (EuroQol-5d) (20). The SF-12 consists of eight dimensions (ie, general health, physical functioning, role–
physical, bodily pain, vitality, role–emotional, social
functioning, and mental health). These dimensions were
summarized into a physical component summary
(PCS12) and a mental component summary (MCS12)
(21). The EuroQol questionnaire distinguishes five dimensions (ie, mobility, self-care, daily activity, pain,
and anxiety or depression). From these items a general
health index was calculated (22), which was transformed
to a 0–100 scale. In addition, the EuroQol questionnaire
was also used to measure general health by means of a
thermometer (the EuroQol visual analoque scale) on a
0–100 scale (20).
With the second questionnaire, administered shortly after the participants had returned to work in their
original job, and the third questionnaire, filled out 12
months after the follow-up, we again gathered information on perceived pain, functional disability, and general health. With both questionnaires productivity after
return to work was measured, using the quantity scale
of the method described by Brouwer et al (23). The respondents were asked how much work they actually
performed during regular hours on the most recent
workday compared with a normal workday, using an 11point numerical scale with 0 presenting “nothing” and
10 representing “normal quantity”. For the quantity loss,
the score was normalized to the number of workhours
per day with the formula: QT = [(10-quantity score)/
10] × workhours per day (23). In addition, we asked for
the reason behind the self-reported productivity loss.
The reasons were classified as the initial musculoskeletal disorder causing the prior sick leave, other health
problems, work-related problems such as equipment
failure, and miscellaneous reasons.

Data analysis
For reasons of comparability, only the participants who
filled out both the return-to-work questionnaire and the
12-month follow-up questionnaire were included in the
analysis. Since we were interested in productivity loss
after return to work due to a musculoskeletal disorder,
we distinguished the participants that reported the initial musculoskeletal disorder as the reason for their productivity loss from those that did not report productivity loss due to a musculoskeletal disorder.

The prevalence of productivity loss due to a musculoskeletal disorder was determined by all of the participants reporting less than normal productivity (score
<10) due to a musculoskeletal disorder. The level of productivity loss shortly after return to work was calculated for the workers who reported lost worktime due to a
musculoskeletal disorder. The median productivity loss
was used to dichotomize productivity into high and low
productivity loss. Risk factors for the occurrence of productivity loss and the determinants of the high versus
low productivity loss were derived through a stepwise
backward logistic regression. In both analyses, perceived pain, functional disability, physical health, mental health, general health (EQ-VAS), low-back pain or
other musculoskeletal disorders, duration of prior sickness absence, perceived physical workload, perceived
psychosocial workload, relation with colleagues, and
relation with supervisors were the independent variables. In these analyses, two models were built, one model with the baseline values of the health variables and
subsequently a model with the cross-sectionally measured
values of these variables. All of the results were adjusted
for age and gender, independent of their significance.
A third analysis was performed to determine whether
a recurrent sickness absence during the follow-up influenced the self-reported reduced productivity at the
end of the follow-up and, retrospectively, shortly after
return to work. A recurrent sickness absence period was
defined as at least one sick leave due to the same musculoskeletal disorder that caused the initial sickness absence.

Results
Study population
The occupational physicians included 140 participants,
and 307 participants were selected from the absenteeism records. Of the latter group, 59% (N=181) agreed
to participate in the study. Of the 321 participants willing to participate, 287 returned the baseline questionnaire (response 89%). For the final sample 253 participants remained, because 34 participants had already returned to work fully before completing the baseline
questionnaire. Of the 253 participants, 232 (91%) returned to work fully within the 12-month follow-up period. In this sample of 232 participants, 204 returned the
questionnaire at the time of their return to work (response 88%), 196 returned the 12-month follow-up
questionnaire (response 84%), and 184 participants
filled out all three questionnaires (response 79%).
The mean duration of sickness absence at the time
of the response on the baseline questionnaire was
34 (SD 14) days. The median sickness absence duration
for the 204 participants with return to work was 84 days,
Scand J Work Environ Health 2005, vol 31, no 5
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ranging from 15 to 362 days. The median follow-up duration after return to work was 261 days, ranging from
42 to 362 days. Most of the respondents were blue-collar workers, from a wide range of industrial settings. Another substantial part of the participants worked in the
health care sector. The mean age of the participants was
43 (SD 9) years, most of the participants had a lower
educational background (56%), and most were male
(73%). Most of the participants were on sickness absence due to low-back pain (51%), followed by neckshoulder pain (27%), upper-extremity disorders (13%),
and lower-extremity disorders (9%).

workday, of which 83 (75%) reported production loss
due to a musculoskeletal disorder. These numbers were
73 (40%) and 44 (60%) at the 12-month follow-up, respectively. Of the participants who reported reduced
productivity due to a musculoskeletal disorder shortly
after return to work, 67% did not report productivity loss
due to a musculoskeletal disorder at the 12-month follow-up. Furthermore, the occurrence of productivity loss
due to a musculoskeletal disorder at the 12-month follow-up was significantly lower than shortly after the
return to work (χ2=6.17, P=0.01). The median productivity loss shortly after the return to work and at the 12month follow-up for the workers who reported lost
worktime due to musculoskeletal disorders was 1.6
hours per day (table 1). Productivity loss after 12 months
occurred significantly more for the workers with recurrent sick leave during the follow-up period (χ2=11.30,
P=0.001). Retrospectively, 58% of the workers that had
had recurrent sick leave had productivity loss shortly
after return to work (χ2=5.09, P=0.02).
A one-point increase on the functional disability
scale, measured cross-sectionally, increased the odds
ratio for reduced productivity due to a musculoskeletal
disorder shortly after return to work by 11% and after
12 months of follow-up by 24% (table 2). A one-point
increase in physical health decreased the odds ratio for
productivity loss due to a musculoskeletal disorder
shortly after return to work by 9%. A better relation with
supervisors was associated with a decrease in the

Productivity and health parameters
Shortly after return to work, 111 participants (60%)
showed a loss in the amount of work done on a regular
Table 1. Prevalence of productivity loss and average productivity
loss due to musculoskeletal disorders among workers with lost
worktime who returned to work after a sickness absence due to a
musculoskeletal disorder (N=184). (GM = geometric mean, GSD
= geometric standard deviation)
Time of measurement

Prevalence
N

Shortly after return to work
At the 12-month follow-up

83
44

Productivity loss
(in hours per day)

% Median Range

GM GSD

45
24

1.7 1.8
1.7 1.8

1.6
1.6

0.6–5.3
0.8–6.0

Table 2. Risk factors for reduced productivity due to a musculoskeletal disorder after return to work and after 12-months of follow-up
(N=184). (OR = odds ratio, 95% CI = 95% confidence interval)
Variables

Productivity loss shortly after return to work
Health variables
at baseline

Health variables
shortly after
return to work

Productivity loss at the 12-month follow-up
Health variables
shortly after
return to work

Health variables
at the 12-month
follow-up

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

Age (years)
Gender (male versus female)
Musculoskeletal disorder
(low-back pain versus other)
Perceived physical workload (0–10)
Psychosocial workload (1/0)
Relation with colleagues (0–10)
Relation with supervisor (0–10)
Perceived pain (0–10)
Functional disability (0–24)
Physical health (0–100)
Mental health (0–100)
Sickness absence (days)
Recurrent sick leave (1/0)

1.0
1.31
0.63

0.96–1.04
0.96–1.04
0.62–2.77

0.97
1.02
0.63

0.93–1.01
0.42–2.47
0.29–1.38

0.98
0.79
0.61

0.93–1.03
0.31–2.02
0.27–1.37

0.96
0.88
0.49

0.92–1.02
0.32–2.39
0.19–1.26

1.05
0.64
1.24
0.83 b
1.08
0.93
0.96
0.97 b
1.0
·

0.89–1.24
0.29–1.41
0.95–1.60
0.69–0.99
0.88–1.32
0.86–1.02
0.92–1.01
0.94–0.99
0.99–1.00
·

0.97
0.56
1.15
0.76 c
1.01
1.11 b
0.92 c
0.97
1.0
·

0.79–1.19
0.24–1.31
0.83–1.58
0.60–0.95
0.84–1.22
1.02–1.22
0.87–0.97
0.93–1.02
0.93–1.00
·

0.98
1.45
1.13
0.90
0.92
1.07
0.93 c
0.97
1.0
2.63 b

0.79–1.23
0.62–3.42
0.82–1.57
0.71–1.14
0.74–1.14
0.97–1.18
0.89–0.98
0.93–1.02
0.93–1.00
1.18–5.88

1.19
1.72
1.28
0.86
0.96
1.24 d
0.96 e
1.04
1.0
1.48

0.93–1.52
0.60–4.94
0.95–1.72
0.67–1.11
0.75–1.22
1.14–1.35
0.91–1.01
0.99–1.01
0.99–1.01
0.55–4.00

Explained variance of the final model

7%

26%

11%

a

21%

Age and gender were forced into the model. The values of the nonsignificant variables were derived when dropped from the model.
b P≤0.05.
c
P≤0.01.
d
P≤0.001.
e
P≤0.10 (when excluded from the model).
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prevalence of reduced productivity due to a musculoskeletal disorder shortly after the return to work (table 2). Recurrent sick leave during the follow-up was
highly predictive for the occurrence of productivity loss
at the 12-month follow-up [odds ratio (OR) 2.63, 95%
confidence interval (95% CI) 1.18–5.88]. The explained
variances of the occurrence of productivity loss shortly
after return to work and after 12 months of follow-up
were higher in the cross-sectional analyses (26% and
21%, respectively) than in the longitudinal analyses (7%
and 11%, respectively).
None of the health variables measured at baseline
contributed significantly to the prediction of the level
of productivity loss shortly after the return to work.
When measured cross-sectionally, only the level of perceived pain was significantly associated with the level
of productivity loss. Although not statistically significant, having an upper-extremity disorder appeared to be
associated more with the level of productivity loss than
low-back pain was (table 3).

Table 3. Determinants of the level of reduced productivity loss
shortly after return to work among those with lost worktime due
to a musculoskeletal disorder (N=83). (outcome = productivity
loss >1.6 hours per day, OR = odds ratio, 95% CI = 95% confidence interval, MSD = musculoskeletal disorder, LBP = low-back
pain)
Determinant

Health variables
at baseline

Age (years)
Gender (male versus female)
MSD (LBP versus other)
Perceived physical workload (0–10)
Psychosocial workload (1/0)
Relation with colleagues (0–10)
Relation with supervisor (0–10)
Perceived pain (0–10)
Functional disability (0–24)
Physical health (0–100)
Mental health (0–100)
Sickness absence (days)

OR

95% CI

1.0
1.07
0.43c
0.91
1.28
0.83
0.81
1.17
1.12+
1.05
0.97
0.99

0.94–1.05
0.38–3.03
0.16–1.14
0.69–1.18
0.30–5.35
0.49–1.41
0.60–1.11
0.79–1.73
0.99–1.26
0.94–1.17
0.93–1.02
0.99–1.00

Explained variance of the final model 0.1%

Health variables
shortly after
return to work
OR

95% CI

0.99 0.93–1.06
0.70 0.22–2.18
0.54 0.18–1.69
0.89 0.67–1.18
1.47 0.36–5.90
0.85 0.49–1.46
0.76c 0.55–1.06
1.43b 1.01–1.86
1.00 0.84–1.17
0.99 0.91–1.08
1.02 0.96–1.08
1.00 0.99–1.01
11%.

Age and gender were forced into the model. Values of nonsignificant
variables were derived when dropped from the model.
b
P≤0.01.
c P≤0.10 (when excluded from the model).
a

Discussion
Reduced productivity was found for 60% of the workers after return to work and for 40% at the 12-month
follow-up. The initial musculoskeletal disorder causing
the prior sick leave was the cause for 75% of the participants to report productivity loss at the time of their
return to work and for 60% at the 12-month follow-up.
Among those with self-reported productivity loss, the
median productivity loss for an 8-hour workday due to
a musculoskeletal disorder was 1.6 hours a day shortly
after the return to work and also at the 12-month followup. Poorer physical health, more functional disability, and
a poorer relation with the supervisor were associated with
productivity loss shortly after the return to work, whereas recurrent sick leave was the most common predictor
for productivity loss at the12-month follow-up.

Reduced productivity after return to work
Our study confirmed previous findings that remaining
at work while impaired by a health problem may result
in a decrease in performance, as measured by reduced
productivity (7–9, 23). The one study in which reduced
productivity was measured shortly after return to work
showed that about 20% of the workers experienced reduced productivity due to their health problems with an
average productivity loss of approximately 7% (5).
However, the mean duration of sickness absence in this
study was 4.0 days, whereas, in our study, we included
only workers who were already on sick leave for 2 to 6
weeks and had a median sick leave of 84 days. This

selection is probably the reason for the higher productivity loss found in our study. Brouwer et al (23) estimated that the average period of reduced performance
for workers returning to work after a period of sickness
absence was approximately 13 days. In our study we still
found reduced performance after 30 days (ie, the average lap time between time of return to work and filling
out the second questionnaire). In our population of
workers who returned to work after a sickness absence
due to a musculoskeletal disorder, we observed higher
prevalences of reduced productivity due to a musculoskeletal disorder than in cross-sectional studies among
all workers in a workforce (8, 9). Productivity loss shortly after return to work was associated with physical
health and functional disability, indicating that residual
disability among participants who return to work is important due to its effects on health and work productivity (10, 11, 24, 25).
A remarkable finding in this study was the strong
association of the relation with the supervisor and productivity loss shortly after return to work. A one-point
decrease on the relationship scale raised the odds of productivity loss by approximately 25%. Moreover, a worse
relationship with the supervisor measured at baseline
was predictive of productivity loss shortly after return
to work. Although not statistically significant, a better
relationship with one’s supervisor was also associated
with a low level of productivity loss for the workers with
lost worktime. These findings stress the fact that a
Scand J Work Environ Health 2005, vol 31, no 5
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supervisor should be engaged in the return-to-work
process of the employee in order to guarantee an early
and sustainable return to work. Recent studies have already emphasized the necessity of such occupational
management strategies at the workplace in bringing the
worker back to work in a more efficient way (26, 27).

Health outcomes and reduced productivity
Data on reduced productivity measured shortly after return to work and concomitant health status are scarce.
In their review Loeppke et al (28) reported an association between the results of the SF12-questionnaire and
productivity loss. Previous studies have shown that a
poorer mental health status was associated with greater
productivity loss (7, 29). This finding is in agreement
with our finding that mental health status was predictive of productivity loss shortly after return to work.
However, in our study, a poorer physical health status
had a more profound impact on productivity loss. This
finding is due the fact that we specifically studied workers on sick leave due to a musculoskeletal disorder and,
thereby, expected more physical than mental problems.
A study conducted among workers suffering from upper-extremity disorders showed that a greater persistence of pain was associated with a higher prevalence of
productivity loss and a greater magnitude of productivity loss (8). The latter is in agreement with our finding
that higher perceived pain intensity and an upper-extremity disorder were associated with more productivity loss.
Since productivity loss after return to work was
strongly associated with functional disability and physical health and these health outcomes improved progressively in the first months after return to work (25), the
present findings indicate that productivity loss occurred
primarily among the workers whose recovery was still
progressing during the follow-up. An additional analysis confirmed that 60% of the workers with a large improvement in physical health showed a significant productivity loss when compared with the workers (33%)
who showed no or minor improvement in physical
health after returning to work (χ2 = 13.8; P=0.0002). For
functional limitations, these numbers were, respectively, 59% and 35% (χ2 = 10.4; P=0.001). In a large study
of sickness presenteeism, Aronsson et al questioned
whether there is a risk that the sickness presenteeism of
today will become the sickness absenteeism of tomorrow (6). Retrospectively, we observed a strong association between recurrent sick leave and productivity loss
shortly after return to work, this finding indicating that
indeed sickness presenteeism increased the risk of future sickness absenteeism. Although one could argue
that returning to work in a lower productivity state is
better than prolonging the sickness absence and not
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being productive at all, the concomitant risk of recurrent sick leave suggests that the timing of initiating return to work is important.
The economic consequences of our findings can be
illustrated by the following example. Suppose a worker
with reduced productivity due to a musculoskeletal disorder of approximately 20% of an 8-hour workday (as
observed in our study), with an average annual salary
for a Dutch worker of EUR 33 000 (including 32% employer costs) (30), and a duration of reduced productivity of 1 month after return to work. The yearly based
workhours (without vacation hours, and nonworkhours
due to festivity days) is 1650. This presenteeism will
incur productivity losses amounting to EUR 550 per
worker per month after return to work (EUR 2750 ×
0.2), which roughly equals the costs of a sick leave period of 3.5 workdays (EUR 550 per month / EUR 160
per normal workday). However, the real costs of presenteeism are difficult to access since colleagues might
compensate for a declined work performance and, therefore, reduce the associated costs of productivity loss
(31). Moreover, we were unable to determine whether
a good worker–supervisor relationship, as observed in
this study, has increased the likelihood of performing
modified work and, as a consequence, may have resulted in a lower perceived productivity loss.

Limitations of the study
Approximately 59% of the workers on sick leave for 2–
6 weeks and selected from the absenteeism records of a
large Dutch occupational health service responded to
our request for participation in the study. Unfortunately, because of the methods used to select the participants
and concomitant privacy aspects, we were not allowed
to gather more information than that necessary when
recruiting potential participants. Hence we were not able
to describe the nonparticipants. Most workers on sick
leave due to a musculoskeletal disorder return to work
within a few weeks (32). Hence the low response can
partly be explained by the fact that potential participants
had already returned to work when they received our
invitation to participate in the study. Furthermore, the
participants were required to still be off work when filling out the questionnaire. Selection bias also may have
occurred due to confounding by indication (ie, the occupational health physician suspecting a prolonged sickness absence and submitting these workers for inclusion). However, no differences in the baseline characteristics were found among participants, whether included by the occupational physician or selected from the
absenteeism register (25). Moreover, the method of inclusion had no effect on the results of the study.
A drawback of our study is the fact that no objective measures of work productivity were used (7, 8, 33).
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However, objective measures of productivity are difficult and time-consuming to obtain (7). In a single study,
objective measurements of reduction in productivity
were associated with health problems (7). Unfortunately, no studies have measured productivity loss both objectively and participatively in order to validate self-reported productivity loss, and hence no gold standard for
productivity measurement is available (33). Moreover,
the most accurate way of determining self-reported productivity loss is still subject to debate (31). In our study
the productivity loss measured on a 11-point numerical
scale (QT) was converted to the number of workhours
per day instead of the number of hours needed to compensate for lost work due to health problems, as, for
example, is done with the Health and Labour Questionnaire (HLQ) (34). The problems with the HLQ method
include the possibility that respondents may judge their
efficiency by the potential amount of work they could
have done rather than by the normal amount of work
they usually do without health problems and thereby
overestimate productivity loss. On the other hand, the
HLQ method may underestimate real productivity loss
when colleagues or temporary workers make up for lost
work (5). The QT method could be preferred since it indicates how much work was lost or had to be made up
during overtime or during regular worktime, but the QT
may lead to an underestimate when lost work is compensated during regular workhours. Although both
methods have a good correlation (5), the QT appears to
be more responsive to health indicators and job characteristics. A recent study showed that the external validity of the QT, in relation to actual production output, was
acceptable (34). Referring to the comparison of methods, we chose a self-administered questionnaire in
which questions on both health outcomes and productivity were included and could be filled out at the same
time. Although the participants reported their productivity over a regular workday, and thus we were not able
to establish the total duration of productivity loss, our
findings indicate that 33% of the participants who reported productivity loss shortly after return to work still
showed some decrease in work performance at the 12month follow-up.

Concluding remarks
In our study, reduced productivity was highly prevalent
among workers who returned to full duty after a sickness absence due to a musculoskeletal disorder. The
strong associations between functional disability and
physical health indicate that workers with ongoing recovery from these health outcomes are at risk of productivity loss shortly after return to work. Productivity
loss after return to work may result in recurrent sickness absence. This possibility illustrates the importance

of the timing of facilitating return to work activities, especially for workers with residual functional disability
and poorer physical health due to a musculoskeletal disorder after return to work. Moreover, our data emphasize that the supervisor should be engaged early in the
return-to-work process in order to guarantee employees’
early, sustainable, and productive return to work.
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