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A B S T R A C T

Objective: Productivity costs are usually estimated by multiplying
the wage with the period absent. This can lead to an overestimation
if compensation mechanisms occur. Until now only Dutch data are
available on the influence of compensation mechanisms on lost
productivity, but between-country differences in frequency and type
of compensation mechanisms can be expected. The objective of this
study was to understand whether compensation mechanisms for
days absent from paid work differ in type and frequency across
countries and to explore whether this would result in between-
country differences in relevant lost productivity. Methods: Data
from a cross-sectional survey among respondents with rheumatic
disorders from four countries were the basis for this study. Analyses
focused on respondents with paid employment who reported
absence in the last 3 months. The different compensation mecha-
nisms are described and the resulting lost productivity in terms of
days absent was calculated with and without taking compensation
mechanisms into account. Logistic regression analyses were

performed to examine which variables influence compensation
mechanisms leading to relevant lost productivity. Results: The
results indicate that compensation mechanisms occur and are
relevant in all four countries. Between-country differences in the
type and frequency of compensation mechanisms and relevant lost
productivity were observed. The logistic regression analyses indi-
cate that, correcting for other variables, this is also the case for the
use of compensation mechanisms leading to relevant lost produc-
tivity. Conclusions: Between-country differences in compensation
mechanisms in case of absenteeism exist and could vary to such an
extent that foreign relevant lost productivity data should be used
with caution.
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Introduction

It is well known that between-country differences exist in lost
productivity due to health problems, not only with regard to work
disability but also with regard to sickness absence [1]. The
differences can only partly be explained by patient character-
istics such as educational level, sex, age, job type, and severity of
disease because system characteristics such as regulations and
allowance regarding sickness absence and the rules and amount
of the disability insurance play an important additional role [1].
Previous research suggested that in case of short-term absentee-
ism, compensation mechanisms at the workplace can occur,
which would influence the estimates of productivity costs of
the individual for the workplace or for society [2,3]. The com-
pensation of long-term absenteeism is taken into account when
calculating productivity costs by using the Friction Cost Method,
but not when using the Human Capital Approach and explains

the large differences in the estimations of the productivity costs
based on both approaches [4]. In this study, the focus will be the
compensation of short-term absenteeism and explores possible
between-country differences in these mechanisms.

When productivity costs are included in economic evalua-
tions, the costs of days absent from paid work are commonly
estimated by multiplying the patients’ wages with the time
absent. It was suggested, however, that these methods might
overestimate productivity costs because they do not take into
account compensation mechanisms [2]. Taking into account
short-term compensation mechanisms could considerably
decrease the estimated productivity costs based solely on the
time absent of the individual worker. This is because time absent
that is compensated for in normal working hours will not result
in societal productivity losses, while compensating lost produc-
tivity during extra working hours requires extra time and thus
additional costs. While it can be expected that the occurrence of
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such compensation mechanisms might also be country specific,
this has never been studied. Up to now, only two studies have
been performed on the influence of short-term compensation
mechanisms on lost productivity and both studies were con-
ducted in The Netherlands. It was shown that productivity costs
taking compensation mechanisms into account were ranging
from only 23% up till 33% of the costs when not taking compen-
sation mechanisms into account [2,3,5]. In the present study, it is
first explored whether compensation mechanisms for days
absent from paid work differ in type and frequency across
countries and second whether this would result in between-
country differences in relevant lost productivity. Patients with
rheumatic disorders were considered because it is known that
they have a high frequency of sick leave.

Methods

In a cross-sectional study a questionnaire was sent in March 2010
to 200 respondents with a rheumatic disorder in one of four
countries: The Netherlands, the United Kingdom, France, and
Germany. Data were collected by research organization TNS NIPO
by sending members of the patient panel ‘‘rheumatic disorders’’ a
link to an online questionnaire. The potential respondents were
eligible when they had a rheumatic disorder and were between 20
and 65 years of age. The authors developed the questionnaire and
carried out the data analyses. For the analyses of the present
study, we focused on respondents with paid employment who
reported absence in the last 3 months. More details about the
study design and questionnaire can be found in Knies et al. [1].

As part of the Productivity and Disease Questionnaire [6],
working respondents who reported absence in the last 3 months
were asked how their absence was compensated for. The
respondents could choose between six possible compensation
mechanisms, being self-compensation in normal hours or in
extra hours, compensation by colleagues in normal hours or in
extra hours, compensation by extra workers, or work was not
compensated. In addition, a ‘‘do not know’’ option was added.
Patients could indicate more than one compensation mecha-
nism, but it was not possible to indicate to what extent their
absence was compensated for and which mechanism was the
most common. In the analyses, it was therefore assumed that the
mechanisms in which extra hours or extra workers were needed
were dominating, thus being more important than the other
compensation mechanisms. In addition, it was assumed that
when the first five mechanisms were reported, all lost produc-
tivity due to absence was compensated for.

Descriptive statistics were used to compare the demo-
graphics, occupational characteristics, disease severity (level of
restriction on a three-point scale), and the reported presence of
compensation mechanisms across the four countries.

To examine the role compensation mechanisms play in lost
productivity, first the mean number of days absent for each
country was calculated, without accounting for compensation
mechanisms. Since in the questionnaire, the number of days
absent in the past 3 months was collected, the lost productivity
represents a 3-month period. Next, two approaches were used to
calculate the lost productivity taking compensation mechanisms
into account. In the first valuation approach, compensation led to
relevant lost productivity when extra hours (colleagues, them-
selves, or hiring additional employees) were needed to compen-
sate the absence of a sick respondent. Relevant lost productivity
is that portion of the lost productivity that is not compensated for
within normal working hours. When using the alternative valu-
ation approach, it was assumed that relevant lost productivity also
occurred when the subjects indicated that lost productivity was
not compensated for [3]. In both valuation methods, relevant lost

productivity was calculated as the number of days absent leading
to relevant lost productivity.

In logistic regression analyses, the independent contribution
of country of residence to compensating mechanisms after
adjusting for disease severity and work characteristics was
explored. The dependent variable was compensating mecha-
nisms leading to relevant lost productivity versus compensating
mechanisms without relevant lost productivity. The independent
variables comprised country of residence and personal (sex, age,
educational level, and disease severity) and occupational charac-
teristics (occupational level, part-time work, irregular shifts, and
management position). Dummy variables were used for country
of residence (three dummies), education, and occupation (both
two dummies). Except for the dummy variables for country of
residence, nonsignificant independent variables were deleted
step by step when their P value was higher than 0.10, each time
deleting the variable with the highest P value. This process was
continued until only significant variables were left. For the final
model with only significant variables, the significance of the
three dummy variables that represent country of residence was
examined.

Results

Out of 800 respondents 539 had a paid job and 167 of them
reported absenteeism in the last 3 months. The personal, disease,
and occupational characteristics of the respondents being absent
are reported in Table 1. In the United Kingdom, significantly more
men reported absenteeism than in Germany and France. The
British respondents have the highest educational level, and the
French respondents are more frequently seriously restricted
because of their disease. France and The Netherlands had the
most respondents with a part-time job. Respondents are grading
the relationships with colleagues similar across the four coun-
tries, but the number of colleagues with the same work differs. In
The Netherlands, on average, 5.3 colleagues have similar work
compared with 103 colleagues in the United Kingdom, which is
due to three respondents reporting an extremely large number of
colleagues with the same work. German and Dutch respondents
work less often in shift work. The average monthly salary is
lowest in The Netherlands, likely as a result of a high proportion
of respondents who work part-time.

The different compensation mechanisms and their reported
frequency are given in Table 2. Because respondents could report
multiple mechanisms, the cumulative percentage of compensa-
tion mechanisms is above 100%. In all four countries, the lost
productivity is most often compensated by colleagues in their
normal working hours. In The Netherlands, France, and Ger-
many, the second most reported mechanism is doing the work
self during normal working hours after returned to work, but in
the United Kingdom this is the fourth most common mechanism.
The second most reported mechanism in the United Kingdom is
hiring extra workers, while in the other three countries this is the
least frequently mentioned mechanism. Absence is not compen-
sated in 9.5% (France) to 19% (United Kingdom) of the cases, and
4.3% (Germany) to 11.9% (France) of the respondents did not
know how their lost work was compensated for.

The average number of days of lost productivity without
taking compensation mechanisms into account differs largely
between the four countries. The average ranges from 11.4 days in
The Netherlands, around 20 days in Germany and the United
Kingdom to 26.5 days in France. The percentages of respondents
for whom compensation mechanisms are used that resulted in
relevant lost productivity vary from 21.1% (The Netherlands) to
36.2% (Germany) of respondents and varied from 31.0% (France)
to 48.9% (Germany) when also including the frequency of
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