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Abstract
Objective-To evaluate the performance
of a questionnaire on sickness absence
due to back pain and respiratory disorders with the view of using sickness
absence as a measure of morbidity.
Methods-A cross sectional survey was
conducted among 511 male workers aged
20-65, drawn from the personnel register
of an animal feed mill. The response was
404 (79%) participants. Data on sickness
absence in the six months before the survey were collected by a self administered
questionnaire and by sickness absence
records. Correlation between both methods was examined for prevalence, duration, and frequency of overall sickness
absence, back pain absence, and absence
due to respiratory complaints.
Results-The questions about the prevalence of sickness absence from all causes,
back pain, and respiratory complaints
showed a high specificity of 91%, 97%,
and 98%, respectively. The sensitivities of
these questions were 79%/6, 88%, and 13%,
respectively. The survey found a moderate agreement between the questionnaire
and the medical register for duration and
frequency of overall sickness absence with
K values of 054 and 0 50. A good agreement was found for back pain absence
with K values of 0-65 and 0*61. Respiratory
absence showed a poor agreement of 0-16
and 0' 13.
Conclusion-In epidemiological studies
questionnaires might be considered a
valuable source of information on overall
sickness absence or absence due to back
pain which lasted for at least two weeks in
the past six months. Whether a questionnaire survey is a reliable source of data on
sickness absence due to respiratory complaints remains to be seen.

morbidity that assesses functional impairment
in relation to work load.23 In general, sickness
absence registers are to be preferred in
research but for various reasons it may be
(too) difficult to link individual people to
records of companies or insurance boards.
Moreover, company registers may be incomplete or lack validity. Hence, many epidemiological studies have relied on questionnaires to
collect data on various measures of sickness
absence. Not uncommonly, studies based on
questionnaire data have applied sickness
absence as an indicator of severity of the disease under study.46
The validity of sickness absence collected by
questionnaire is not well documented. One
study on the occurrence of low back pain
among construction workers compared a self
administered questionnaire with an interview
and concluded that the self reported inability
to perform work during the past year agreed
with only 43% of all sickness absence periods
mentioned in the interview. Another study
compared a question on absence from work
due to back pain during the past 12 months
with certified sickness absence of two days or
more. The sensitivity of the question was 82%
and the specificity was 84%.'
In the current study the reliability of a questionnaire on sickness absence was evaluated
for the prevalence, frequency, and duration of
periods of sickness absence due to back pain,
respiratory disorders, or other causes. As part
of a health survey, workers in an industrial
company were asked to fill out a questionnaire
on health complaints and consequent sickness
absence. The reliability of these sickness
absence data was assessed with the company
records as reference.

Methods
The population under study consisted of 511
male workers at different production sites,
(Occup Environ Med 1996;53:58-62)
maintenance services, and offices in an animal
feed factory. Subjects currently employed in
their job for at least 12 months were invited to
Keywords: sickness absence; questionnaire
participate in the study. The mean (range) age
of the group was 40 (20-65) years. The frameSickness absence is an important indicator of work of the study consisted of a questionnaire
morbidity in public health and occupational survey aimed at describing the occurrence of
medicine. Sickness absence may be used as a back pain and respiratory symptoms as both
measure of a worker's ability to cope with nor- were perceived as important health problems.
mal roles at work, as a measure of use of The subjects were informed about this objechealth services, and as a measure of lost pro- tive of the study and were told that the quesductivity.' Although sickness absence is influ- tionnaire information could be matched with
enced by social and psychosocial factors as their medical records. Confidential treatment
well as illness, it has been used as a measure of of all data gathered was guaranteed. The self
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occupational physician who, subsequently,

documents his diagnosis in the company register. For the purpose of this study, the occupational physician categorised the causes of
sickness absence into six groups; respiratory
symptoms, influenza, back pain, other musculoskeletal disorders, other diseases, and reasons unknown. This study focused on absence
due to back pain and to respiratory symptoms
underlying chronic bronchitis and asthma.
These respiratory symptoms comprised complaints of chronic cough, chronic sputum
secretion, wheeze, shortness of breath, and
attacks of chest tightness (asthma). These
complaints and consequent absences were also
asked for in the questionnaire. The following
outcomes of sickness absence per worker were
collected: absence prevalence (at least one
period of sickness absence), absence duration
(total number of workdays with sickness
absence), and absence frequency (total number of periods of sickness absence).
All variables of sickness absence refer to
absence in the six months before the administration of the questionnaire. This choice was
made rather arbitrarily to avoid strong recall
bias. The recollection of circumstances surrounding the absence is likely to be worse for
periods of absence in the more distant past.'2
Correlation between the questionnaire and
the sickness absence register was first evaluated by calculating the sensitivity and specificity of the primary questions on sickness
absence, with the company register as the gold
standard. The sensitivity expresses the proportion of workers with sickness absence who are
correctly identified by the questionnaire. The
specificity is the proportion of workers without
sickness absence who are correctly identified
by the questionnaire. These measures are
derived from 2 x 2 tables and, hence, do not
take into account the distribution of frequency
and duration of sickness absence. Therefore,
the concordance was also evaluated by the
percentage agreement over all categories and
by Cohen's K (including zero) in 4 x 4 tables.
This measure also takes into account that
judged agreement depends on both the number of agreements between categories and the
number of disagreements between categories
and can be regarded as a chance corrected
agreement."'4 As a rule of thumb, K values
less than 04 represent poor agreement,
0-4-0-6 moderate agreement, 06-08 substantial or good agreement, and 0 8-1 0 (almost)
perfect agreement.'4 Confidence intervals were
also found."
Results
The initial response to the questionnaire was
81% (413 respondents). Nine questionnaires
were incomplete, resulting in a study sample
of 302 production workers (response 76%)
and 102 office workers (response 86%).
Analysis of the sickness absence records
showed that in both groups the frequency and
duration of sickness absence was slightly
higher among non-responders than among
responders. The percentage of workdays with
sickness absence in the past six months
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administered questionnaire was handed out
and returned by freepost to the medical service
on site. After three weeks reminders including a
new questionnaire were sent out. Questions
concerned personal information, work history,
back pain and respiratory symptoms, overall
sickness absence, and sickness absence specific
to back pain and to respiratory complaints. A
detailed account on the prevalence of respiratory complaints and its impact on sickness
absence has been published elsewhere.9
This report focuses on the reliability of the
questions on sickness absence due to back
pain and to respiratory symptoms. The considerations for this choice were twofold.
Firstly, these diseases were expected to show
an ample difference in the prevalence of sickness absence with a high occurrence of back
pain and a moderate occurrence of respiratory
symptoms. Secondly, structured questionnaires comprising questions on the occurrence
of back pain and respiratory complaints with
good reliability were available, thus, offering
valid self reported diagnoses. The questions
on back pain were derived from a standardized
Nordic questionnaires and the questions on
respiratory complaints closely resembled those
from a standardized European questionnaire
on chronic non-specific lung disorder.11
Among others, additional questions on sickness absence were added to these two standardised questionnaires. Subjects were asked
whether they had been absent in the six
months before filling out the questionnaire.
The primary question was "Have you been
absent from work during the past six months
because of sickness?". If the reply was positive,
questions were asked about frequency of
absence and total number of workdays with
sickness absence. These questions were
phrased "How many times have you been
absent from work during the past six months
because of sickness?" and "What is the total
number of days that you have been absent
from work during the past six months because
of sickness?". The answer to the questions on
duration was restricted to the three categories
1-7 days, 8-14 days, and more than 14 days.
Frequency was measured on a three point
scale with values 1, 2-5, and more than 5.
Similar questions were included for sickness
absence due to back pain and to respiratory
symptoms, starting with primary questions on
the occurrence of sickness absence.
The company sickness absence register was
used to retrieve records covering the past six
months. If a worker falls ill, he reports his
absence to the administration office.
Subsequently, these workers are visited by a
trained layman who reports on complaints and
possible causes of illness to the register. Every
week the trained layman and the occupational
physician discuss the medical background of
absent workers. The company register comprises frequency and duration of sickness
absences and diagnoses according to the international classification of diseases. Workers
who have been absent for four weeks or those
with severe problems are examined by the
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Table 1 Frequency of self reported sickness absence and recorded sickness absence during
six months among 404 male workers in an animalfeed mill
Questionnaire
Cause of sickness absence Register 0

Value (95% CI)

2-5

>5

0
1
2-5
>5

153 14
39 75
10 35
0 0

2
22
46
0

0
6
2
0

Sensitivity (%)
Specificity (%)
Agreement (%)
K

79 (75-83)
91 (88-94)
68 (61-76)
0 50 (0-43-057)

Back pain:

0
1
2-5
>5

360 8
4 16
0 4
0 0

3
5
2
0

0
2
0
0

Sensitivity (%)
Specificity (%)
Agreement (%)
K

88 (85-91)
97 (95-99)
93 (89-97)
0-62 (0 54-0 70)

Respiratory symptoms:

0
1
2-5
>5

364
27
1
0

2
0
0
0

1
1
0
0

Sensitivity (%)
Specificity (%)
Agreement (%)

13 (10-16)
98 (97-99)
91 (88-94)
0-13 (0-06-0 20)

All causes:

1

5
3
0
0

K

Table 2 Duration of self reported sickness absence and recorded sickness absence during
six months among 404 male workers in an animalfeed mill
Cause of sickness
absence (days)

Questionnaire
Register 0

11
63
26
12

1
3
9
12

4
4
4
53

Sensitivity (%)
Specificity (%)
Agreement (%)
K

79 (75-83)
91 (88-94)
69 (62-76)
0-54 (0 48-0{60)

360

7
6
1
3

2
0
2
3

2
0
1

Sensitivity(%)

2
1
1

Specificity (%)
Agreement (%)

13

K

88 (85-91)
97 (95-99)
94 (90-98)
0-65 (0 58-072)

364
21
4
3

5

1
0
0
0

2
0
0
3

Sensitivity (%)
Specificity (%)
Agreement (%)
K

13 (10-16)
98 (97-99)
91 (88-94)
0-16 (0-10-022)

0
1-7
8-14
> 14

153
25
15
9

Back pain:

0
1-7
8-14
> 14
0
1-7
8-14

Respiratory symptoms:

> 14

Value (95% CI)

1-7 8-14 > 14

All causes:

1
0
0

toms. The questionnaire underestimated the
prevalence of absence from respiratory symptoms by 63% and, consequently, duration and
frequency of sickness absence were also underestimated.
Both tables also show the performance of
the primary questions on sickness absence due
to all causes, to back pain, and to respiratory
complaints. The sensitivity of these questions
was 79%, 88%, and 13%, respectively. The
specificity of these questions was high, varying
between 91% and 97%. No significant differences were found between office workers and
blue collar workers. The proportional agreement was high for the prevalence, duration,
and frequency of sickness absence due to back
pain and to respiratory symptoms, and was
substantially lower for overall sickness
absence. The questionnaire was most accurate
for subjects without any sickness absence and
those with sickness absence of over 14 workdays. The percentage agreement was strongly
influenced by negative answers. The K statistics indicated a substantial agreement between
the questionnaire and the medical records for
prevalence, duration, and frequency of
absence due to back pain. The questions on
overall sickness absence suggested a moderate
reliability whereas the questions on absence
due to respiratory symptoms showed only
poor reliability. In general, the percentage
agreement and K values were slightly higher
among the blue collar workers than the office
workers but no systematic differences were
found.

Discussion
The purpose of this study was to validate a self
administered questionnaire on sickness
absence by comparing it with absence data
retrieved from company medical records. The
results suggest that for overall sickness absence
and sickness absence due to back pain the
questionnaire data on prevalence, duration,
and frequency compared relatively well with
the company absence records. In contrast, a
large discordance was found for sickness
absence due to respiratory symptoms.
Several limitations must be considered
when evaluating these results. Firstly, the nonresponse to the questionnaire was about 20%.
Analysis of non-response showed that prevalence and duration of sickness absence was
higher among non-responders than responders, both among the office workers and the
production workers. This could partly be
explained by differences in absence from
influenza. Separate analyses for absence from
back pain and respiratory symptoms showed a
slightly biased response in both groups,
although not significant. As the office workers
and production workers showed similar patterns of non-response in relation to causes of
sickness absence, it was thought appropriate to
combine both groups in the analysis. The
biased response may be due to the survey procedure of informing all workers of the purpose
of the study including the fact that information
from the questionnaire could be linked to the
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(absence rate) among non-responders was
6-2% in comparison with 5-2% among responders. A substantial part of the higher sickness
absence among non-responders could be
explained by longer periods of absence due to
influenza. No significant difference in distribution of specific sicknesses of non-responders
was found between office workers and production workers.
During the six months of the survey the
sickness absence rate in the total group was
5-2% with respiratory symptoms accounting
for 5-8% of the days lost, influenza 15-3%,
back pain 13-5%, other musculoskeletal disorders 13-4%, and various other causes 52-0%.
The office workers had a significantly lower
absence rate, 1-7% v 6-4% for production
workers, primarily the result of less frequent
and shorter periods of absence due to back
pain and other musculoskeletal disorders. The
production workers had a higher proportion of
periods of absence of over 14 days.
Tables 1 and 2 present the prevalence,
duration, and frequency of sickness absence
reported in the questionnaire and retrieved
from the sickness absence register. The question about sickness absence in the past six
months was answered affirmatively by 50% of
the subjects whereas the prevalence of absence
in the register was 58%. The prevalence of
sickness absence due to back pain was 8'2%
and to respiratory disorders 7-9%. In general,
subjects underestimated the total number of
workdays with sickness absence and overestimated frequencies of five or more spells of
sickness absence. Striking differences were
found for absence caused by respiratory symp-
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lying chronic bronchitis and asthma.
Symptoms such as a severe cold, pneumonia,
and sore throat often intermingle with complaints of chronic cough, sputum secretion,
and shortness of breath. The responders may
have thought of an ordinary disease like cold
where medically trained people identified
symptoms of chronic bronchitis and asthma.
In this survey the contribution of chronic nonspecific lung disorders to the total sickness
absence, expressed by the total number of
workdays with sickness absence in this population, almost equalled that of back pain. This
extraordinary finding suggests some systematic
bias towards diagnosing chronic non-specific
lung disorder as the respiratory absence rate is
usually less.'6
To evaluate the reliability of the questionnaire in relation to the company register four
measures of agreement were used; specificity,
sensitivity, percentage of agreement, and
Cohen's K. The highest values of specificity
and percentage agreement were found when
most of the questions and medical records
were both negative for the specific variable of
sickness absence, or in other words, the prevalence of the absence was low. The low prevalence of absence from back pain in the past six
months of 8-2% in this study partly explains
the high specificity of 97%. This is substantially higher than the reported specificity of
84% in a similar study among 418 coal miners
with a prevalence of absence from back pain in
the past 12 months of 13.0%.8
In epidemiological research the sensitivity
may be of greater importance. The low sensitivity and Kc values for respiratory symptoms
indicate that the questionnaire will fail to identify subjects with respiratory absence. This
finding is partly due to the low prevalence of
respiratory symptoms in the questionnaire
because sensitivity, and thus K, decreases with
lower prevalences of the disease under study.
The analysis also showed that the questionnaires and medical records showed a better
agreement for subjects with sickness absence
over 14 workdays. Hence, severe illnesses with
associated long periods of absence are likely to
be reported more accurately in a questionnaire. It should be borne in mind that the variables of agreement on duration and frequency
of sickness absence are derived from the subgroups that replied positively to the primary
questions on occurrence of sickness absence (a
nested question). Single questions combining
prevalence, duration, and frequency of sickness absence by including a zero category may
have a lower sensitivity and specificity.
The various measures of agreement in this
survey showed different aspects of validity of
the questionnaire. Sensitivity and specificity
can only be calculated for dichotomous variables whereas percentage agreement and K can
also be applied to ordinal variables such as frequency and duration of sickness absence. Both
frequency and duration of sickness absence do
not represent information on whether the
questionnaire overestimates or underestimates
the prevalence and severity of sickness
absence. Similar patterns were found for
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company register. Although confidentiality
was guaranteed, this may have caused workers
with high sickness absence to refrain from participating. It is difficult to envisage how the
differential response has influenced the correlation between the questionnaire and the medical records.
Secondly, incomplete medical records
amounted to 5-7% of the total number of
workdays with sickness absence in the entire
population under study. Diagnostic information in the medical register was lacking for
about 25% of the short spells of sickness
absence. As a consequence, the questionnaire
may provide information on specific diagnosis
of spells of absence lasting only one or two
days that will not have been recorded in the
medical register of the company. Such a trend
was especially present for back pain that lasted
less than one week. In contrast, the number of
short spells of absence due to respiratory
symptoms in the questionnaire was substantially underestimated compared with the medical records.
Thirdly, differences between the sources of
data may have introduced discordance. The
questionnaires used are meant to survey back
pain and respiratory complaints of chronic
non-specific lung disorder in an epidemiological framework. Some questions on sickness
absence were added. The questionnaires presented to the subjects the opportunity to assess
anonymously their complaints and the consequences for temporary disability. This
approach essentially differs from the assessments of the trained layman and the occupational physician who are more likely to tag a
specific diagnosis to a spell of sickness
absence. The influence of this conceptual difference on the comparability of both methods is
difficult to predict.
Fourthly, information in the questionnaire
was collected with closed ended questions in
contrast to open ended queries in the medical
records of the sickness absence register. The
standardized set of questions may be more
likely to ascertain uniform and accurate information than an unstructured interview during
the diagnostic evaluation by the layman and
occupational physician.'5 Some evidence has
been presented that diseases such as chronic
bronchitis and allergies of many types are
recorded somewhat haphazardly in medical
records.'5 In the current study this hypothesis
is rather speculative as the validity of the company sickness absence register could not be
evaluated. It was anticipated that the validity
and consistency of the medical records were
high as a layman with ample experience visited
the sick workers at home and, subsequently,
discussed his reports and diagnoses of sickness
absence with the occupational physician each
week. It remains an interesting question
whether the subjects underreported sickness
absence due to respiratory symptoms or
whether the layman and physician coding the
causes of sickness absence were strongly
biased towards respiratory diseases. Causes of
absence from respiratory disorders were
restricted to the respiratory symptoms under-
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specificity and percentage agreement, largely
due to a low prevalence of absence. Also, sensitivity and K both pointed at the limited discriminatory power of questions on respiratory
complaints resulting in sickness absence.
In conclusion, this survey found moderate
to good agreement between a questionnaire
and a medical register for overall sickness
absence and sickness absence due to back
pain. The agreement, expressed by the sensitivity and the K coefficient, improved for sickness absence lasting over 14 working days. In
epidemiological studies questionnaires might
be considered a valuable source of information
on overall sickness absence or absence due to
back pain that lasted for at least two weeks in
the past six months. Whether a questionnaire
survey is a reliable source of data on sickness
absence due to respiratory complaints remains
to be seen.

