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Background: Little is known about the effect of fibromyalgia on absence due to sickness in working
populations.
Objective: To examine the risk of absence due to sickness among employees with fibromyalgia.
Methods: A prospective cohort study with 1-year follow-up of recorded and certified absence due to sickness
after a survey of chronic diseases among 34 100 Finnish public sector employees (27 360 women and 6740
men) aged 17–65 years at baseline in 2000–2.
Results: 20 224 days of absence due to sickness for the 644 employees with fibromyalgia and 454 816 days
for others were documented. Of those with fibromyalgia, 67% had co-occurring chronic conditions such as
osteoarthritis, rheumatoid arthritis, depression or other psychiatric disorders. Compared with employees with
none of these chronic conditions, the hazard ratio (HR) adjusted for age, sex and occupational status was
1.85-fold (95% confidence interval (CI) 1.53 to 2.18) for people with fibromyalgia alone and 2.63-fold (95%
CI 2.34 to 2.96) for employees with fibromyalgia with coexisting conditions. The excess rate of absence due
to sickness was 61 episodes/100 person-years among people with fibromyalgia alone. Among employees
with musculoskeletal and psychiatric disorders, secondary fibromyalgia was associated with a 1.4–1.5-fold
increase in risk of absence.
Conclusion: Fibromyalgia is associated with a substantially increased risk of medically certified absence due
to sickness that is not accounted for by coexisting osteoarthritis, rheumatoid arthritis or psychiatric disorders.

F
ibromyalgia is characterised by long-lasting, widespread
musculoskeletal pain combined with general symptoms
such as disturbed sleep and fatigue.1–3 It is a relatively

common chronic condition, with the estimated prevalence
ranging from 0.5% to 14% in the general population.4–10

Emphasising the societal importance of this condition, the
economic consequences of fibromyalgia are evaluated to be as
high as those related to chronic low back pain.11

Outcomes of fibromyalgia are not well understood. Recent
studies suggest that patients with fibromyalgia have an
increased number of visits to doctors, reduced self-reported
capacity for everyday activities, reduced health-related quality
of life and increased risk of disability pension.9 12–15 However,
little information is available on the functional capacity of
patients with fibromyalgia in day-to-day working life. This is a
limitation, as only 2% of patients with fibromyalgia are
permanently disabled and unable to work.[9 14]

Records of medically certified absence due to sickness are
hypothesised to serve a day-to-day outcome measure that is
tuned to the particular functional requirements in each
employee’s specific occupational setting.16 17 In this study, we
examined the association between fibromyalgia and medically
certified absence due to sickness in a large contemporary cohort
of employees. As there is an increased prevalence of osteoar-
thritis, rheumatoid arthritis and psychiatric disorders in people
with fibromyalgia,9 18 19 we took into account the effects of
these diseases in the analysis.

METHODS
Study population
The data reported in this study were drawn from the Finnish
Public Sector Study, a study focusing on all local government
employees of 10 towns and also on all employees in 21 public
hospitals providing specialised health care in the southern,

western and northern parts of Finland.20 21 The study popula-
tion covers a wide range of occupations from city mayors to
semi-skilled cleaners, the most common groups being nurses
and teachers. Between 2000 and 2002, a postal survey on health
risk factors and morbidities was sent to all employees at work
at the time of the survey. Records of absence due to sickness in
the year after the survey (2001–3) were collected for all those
respondents who had a job contract for a minimum of
6 months in that year.

Demographic characteristics
Age, sex and occupational status (manual v non-manual) were
obtained from employers’ registers.

Fibromyalgia and other chronic diseases
Prevalent morbidity was measured by postal survey using a
self-administered checklist of 15 common chronic diseases and
an open question about chronic diseases not included in the
list.22 For each disease, the respondent was asked to indicate
whether a doctor had diagnosed him or her as having the
disease. Fibromyalgia, osteoarthritis, rheumatoid arthritis,
depression and other psychiatric disorders were determined
by affirmative response, absence of these diseases by negative
response, and any non-responses were coded as missing data.
Those employees with osteoarthritis, rheumatoid arthritis,
depression or other psychiatric disorder who also had fibro-
myalgia were referred to as having secondary fibromyalgia.

Absence due to sickness
We used the participants’ personal identification numbers (a
unique number assigned to each Finnish citizen) to link the
survey data to the employers’ electronic records on absence due
to sickness. Computerised records of absence due to sickness
from 1 January to 31 December for the year after the
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questionnaire survey were obtained from employers’ registers
(2001–3 depending on when the survey was sent to the
organisation). These records included the first and last dates of
all absences. For absences .3 days, a medical certificate from a
doctor was required, but shorter absences were self-certified.
Records of absence due to sickness were checked for incon-
sistencies and overlapping, consecutive or duplicate episodes of
absence due to sickness were merged.

We chose medically certified spells of absence due to sickness
as the outcome variable in this study. In previous studies,
medically certified absence due to sickness has been a powerful
predictor of disability pension and mortality, but no such
associations have been found between self-certified absence
due to sickness and these hard end points.17 23 24 This suggests
that medically certified absence due to sickness is a more valid
measure of global health than self-certified absence due to
sickness.

Statistical analysis
We used Cox proportional hazards models to study the
associations of fibromyalgia and other diseases with subse-
quent medically certified absence due to sickness. The outcome
variable was the first medically certified absence due to
sickness (participants with no medically certified absences
were censored at study end or, if earlier, when the participants
left the organisation). The time-dependent interaction term
between fibromyalgia and the logarithm of the follow-up
period was non-significant (p = 0.25 for women and 0.58 for
men), confirming that the proportional hazards assumption
was justified. We carried out the main analyses for a cohort
combining men and women as the interaction terms ‘‘sex6
fibromyalgia’’ and ‘‘sex6fibromyalgia with v without co-
occurring disease’’ predicting absence due to sickness were
non-significant (p = 0.11 and 0.59) in the models which also
included main effects. Hazard ratios for employees with
fibromyalgia alone (primary fibromyalgia) and those with
secondary fibromyalgia were adjusted for age, sex and
occupational status using employees with no chronic conditions
as the reference. We carried out a subgroup analysis of the age-
adjusted and sex-adjusted association between fibromyalgia
and sickness absence with nurses only—that is, health
professionals who were highly competent to accurately report
a doctor-diagnosed fibromyalgia.

To assess the contribution of coexisting diseases to medically
certified absence due to sickness in the entire cohort, we
calculated the absolute rate of absence due to sickness per
100 person-years for employees with no disease, for those with
primary fibromyalgia and for those with secondary fibromyalgia.
We calculated the excess risk for primary secondary fibromyalgia
groups by subtracting the absolute absence rates in these groups
from that observed in employees with no disease. The role of
coexisting diseases was illustrated with cumulative hazard
function curves, tested by the log-rank p value.

We studied whether secondary fibromyalgia predicted
medically certified absence due to sickness among employees
with osteoarthritis, rheumatoid arthritis, depression or other
psychiatric disorders. The Cox proportional hazards models for
presence versus absence of fibromyalgia were adjusted for age,
sex and occupational status. All analyses were conducted with
the SAS program package V.9.1.

RESULTS
Respondents
A total of 48 592 employees (9337 men, 39 255 women), aged
17–65 years, responded to the survey (response rate 68.5%). Of
these, 42 019 (86.5%) gave consent to link their sickness
absence records to the data and 37 343 had a job contract for a

minimum of 6 months in the year after the survey (drop-outs
were those who retired, changed workplace or lost their job). In
this study, we included the 34 100 respondents (6740 men and
27 360 women) who had full data on the presence or absence of
fibromyalgia, osteoarthritis, rheumatoid arthritis, depression
and other psychiatric disorders, and who had full data on
absence due to sickness.

The study cohort did not differ from all respondents in terms
of sex (the proportion of women was 80.2% in the cohort and
80.8% among all respondents), mean age (44.6 v 44.7 years)
and occupational status (14.3% v 14.8% manual). However, the
prevalence of fibromyalgia was slightly lower in the study
cohort (1.9%) than among all respondents (2.3%). This was also
the case for osteoarthritis (13.9% v 15.5%), rheumatoid arthritis
(1.5% v 1.8%), depression (11.0% v 12.1%) and other psychiatric
disorders (2.0% v 2.1%).

Of the 644 employees with fibromyalgia, 597 were women
(cohort prevalence 2.2%) and 47 men (cohort prevalence 0.7%).
The proportion of women was higher among employees with
fibromyalgia (92.7%) than among the rest of the study cohort
(p,0.001). Employees with fibromyalgia were also older (mean
(SD) age 49.4 (7.1) years) and more often worked in manual
occupations (18.2%; both p,0.003).

Association between fibromyalgia and absence due to
sickness
Table 1 presents the statistics of absence due to sickness for
employees with fibromyalgia or other diseases and for those
with no chronic disease (note that figures for number of days
absent due to sickness and self-certified absences are given in
addition to medically certified absences, which is the principal
outcome variable). The crude levels of medically certified
absence due to sickness were substantially higher for employees
with fibromyalgia than for healthy employees, but differences
in self-certified absences between these groups were smaller.

Compared with those with no chronic disease, the absolute
excess risk of absence due to medically certified sickness was
93.5 episodes/100 person-years among employees with primary
or secondary fibromyalgia. The size of relative risk for absence
due to medically certified sickness was slightly higher among
employees with fibromyalgia than among those with osteoar-
thritis, rheumatoid arthritis, or a psychiatric disorder. After
adjustment for age, sex and occupational status, employees
with fibromyalgia (with or without coexisting disease) had a
2.33-fold (95% CI 2.11 to 2.57) excess risk of absence due to
medically certified sickness compared with their colleagues
who were free of chronic diseases. The corresponding hazard
ratio (HR) was 2.63 (95% CI 2.34 to 2.96) for patients with
secondary fibromyalgia and 1.85 (95% CI 1.53 to 2.18) for those
with primary fibromyalgia.

In a subsidiary analysis with only nurses, the age-adjusted
and sex-adjusted HR of absence due to medically certified
sickness for all patients with fibromyalgia (n = 61) compared
with those with no disease (n = 2642) was 2.82 (95% CI 2.04 to
3.90).

Contribution of coexisting conditions
Of all employees with fibromyalgia, 48.8% had osteoarthritis,
16.0% rheumatoid arthritis, 33.1% depression and 7.0% some
other psychiatric disorder. In total, 66.6% of the patients with
fibromyalgia had at least one of these co-occurring conditions.

Figure 1 presents cumulative hazard functions for absence
due to medically certified sickness by disease status. The
likelihood of surviving without medically certified absence for
1 year was highest for healthy employees, markedly lower for
those with fibromyalgia alone and lowest for employees with
secondary fibromyalgia.
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Table 2 shows the estimation of the extent to which co-
occurring diseases contributed to absence due to medically
certified sickness among employees with fibromyalgia.
Compared with employees with no disease, fibromyalgia alone
related to an absolute excess absence rate from sickness of 61
episodes/100 person-years. For secondary fibromyalgia, the
corresponding excess rate was 124.6 episodes/100 person-years.
Depression and psychiatric disorders were slightly more
important contributing factors than osteoarthritis and rheu-
matoid arthritis. In total, 34.7% of the excess absence rate due
to medically certified sickness among all patients with
fibromyalgia was attributable to the effects of coexisting
diseases.

Effect of secondary fibromyalgia
In all, 20.3% of the employees with rheumatoid arthritis
reported fibromyalgia. The corresponding prevalences for
employees with osteoarthritis and for employees with depres-
sion or other psychiatric disorder were 6.6% and 5.4%,
respectively. To examine the effect of fibromyalgia on absence
due to sickness among employees with common diseases, we
calculated age, sex and occupational status adjusted hazard

ratios for presence versus absence of fibromyalgia among
employees with these chronic conditions (table 3). Among
those with osteoarthritis, rheumatoid arthritis or psychiatric
disorders, fibromyalgia was associated with a 1.4–1.5-fold
increased risk of absence due to sickness.

DISCUSSION
In this contemporary cohort of over 30 000 employees, those
with fibromyalgia had a 1.9 times higher risk for absence due to
sickness than their colleagues with no chronic disease, and a
relative risk slightly larger than that for workers with diseases
of major public health importance, such as osteoarthritis and
depression. In absolute terms, the excess rate of absence due to
medically certified sickness for fibromyalgia alone was 61
episodes/100 person-years. These estimates indicate that fibro-
myalgia is associated with a large burden of absence due to
sickness.

Absence due to sickness is not solely affected by health.23–25

However, the outcome measure in our study, records of absence
due to medically certified sickness, has been shown to have a
higher predictive validity for hard disease end points than other
measures of absenteeism.17 26 27 In the Whitehall II study of
British civil servants, for example, absence due to medically
certified sickness was a more powerful predictor of overall
mortality than established self-reported health measures and
available objective measures of specific physical illnesses and
medical conditions.17 The strong association between absence
due to medically certified sickness and mortality has been
replicated by other studies, including the 10-town study, which
involves a cohort partially overlapping with ours.24 Whereas
absence due to sickness has been used as an outcome measure
for back pain28–31 and depression,32–34 the research to examine its
applicability in relation to fibromyalgia has only now begun.

Coexisting conditions are an important consideration in
outcome research. In this study, 33% of the employees with
fibromyalgia had concurrent depression, which is in agreement
with the 30% prevalence of depressive and anxiety disorders
previously reported for patients with fibromyalgia.18 In all, 20%
of the employees with rheumatoid arthritis, reported

Table 1 Sickness absence figures by absence type, and hazard ratios for medically certified absence spells among employees with
fibromyalgia, osteoarthritis, rheumatoid arthritis and psychiatric disorders compared with the disease-free population using Cox
proportional hazard models adjusted for age, sex and occupational group

Patient group*

Number of
participants*
(prevalence %)

Number of absence
days (median,
interquartile range)

Number of self-certified
episodes (rate per
100 person-years)

Number of medically
certified episodes (rate
per 100 person-years)

Adjusted HR (95% CI)
for first medically
certified episode

All (n = 34 100)
No chronic disease� 25 821 (75.7) 278 775 (3, 0 to 11) 32 122 (127.7) 15 274 (60.7) 1
OA or RA 5035 (14.8) 125 524 (8, 1 to 29) 7152 (145.1) 5673 (115.1) 1.85 (1.77 to 1.93)
Depression or other psychiatric

disorder
4077 (12) 105 639 (10, 2 to 31) 7582 (191.4) 4849 (122.4) 1.89 (1.68 to 2.13)

FM 644 (1.9) 20 224 (14, 3 to 40) 1129 (180.5) 964 (154.2) 2.33 (2.11 to 2.57)

Women (n = 27 360)
No chronic disease� 20 503 (74.9) 234 188 (4, 0 to 12) 27 902 (139.9) 12 894 (64.7) 1
OA or RA 4155 (15.2) 107 048 (9, 2 to 31) 6319 (155.5) 4834 (118.9) 1.85 (1.76 to 1.94)
Depression or other psychiatric

disorder
3378 (12.4) 90 403 (11, 3 to 32) 6626 (202.1) 4187 (127.7) 1.94 (1.84 to 2.03)

FM 597 (2.2) 19 614 (16, 3 to 41) 1085 (187.2) 934 (161.2) 2.40 (2.16 to 2.65)

Men (n = 6740)
No chronic disease� 5318 (78.9) 44 587 (1, 0 to 7) 4220 (81.0) 2380 (45.7) 1
OA or RA 880 (13.1) 18 476 (5, 0 to 22) 833 (96.4) 839 (97.1) 1.79 (1.61 to 2.17)
Depression or other psychiatric

disorder
699 (10.4) 15 236 (6, 0 to 23) 956 (140.1) 662 (97.0) 1.95 (1.73 to 2.20)

FM 47 (0.7) 610 (3, 0 to 14) 44 (95.9) 30 (65.4) 1.59 (1.02 to 2.48)

FM, fibromyalgia; OA, osteoarthritis; RA, rheumatoid arthritis.
*Patient groups overlap as a person may have several chronic conditions.
�Those with no diagnosed OA, RA, depression, other psychiatric disorders or FM.
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Figure 1 Cumulative hazard function for first medically certified sickness
absence episode by status of fibromyalgia (FM) and coexisting diseases.
OA, osteoarthritis; RA, rheumatoid arthritis; psychiatric disorders include
depression.
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fibromyalgia; the corresponding prevalence of secondary
fibromyalgia for employees with osteoarthritis was 7%. In prior
investigations, 12% of individuals with rheumatoid arthritis
and 7% of patients with osteoarthritis met the criteria for
fibromyalgia,19 again in accordance with the figures in the
present study.

A total of 67% of the employees with fibromyalgia had a co-
occurring musculoskeletal or psychiatric disorder, and their
level of absence due to sickness was higher than that among
patients with fibromyalgia alone. The aetiology of fibromyalgia
is poorly understood.1 35–40 Considering this, it remains unclear
to what extent coexisting conditions contributed to fibromyal-
gia, and to what extent fibromyalgia increased the risk of
coexisting diseases or whether it is due to shared risk factors.
Nevertheless, it is noteworthy that among employees with
musculoskeletal and psychiatric disorders, secondary fibro-
myalgia increased the risk of absence due to sickness by 40–
50%, a finding further supporting the status of fibromyalgia as
an independent risk factor for absence due to sickness.

Fibromyalgia may be associated with various types of neck
and back pain not directly measured in this study. Although
taking into account these diseases may change the observed
absolute excess rate of absence due to sickness for fibromyalgia,
a major change in relative risk is unlikely. According to a
further analysis of the present data, patients with fibromyalgia
with no chronic conditions on the list of 14 common chronic
diseases and a negative response to an open question about any
chronic diseases not included in the list had a 2.16-fold (95% CI
1.49 to 3.14) increased risk of absence due to medically certified
sickness compared with employees with no chronic diseases.
The corresponding absolute excess rate was 46.7 absence
episodes/100 person-years.

The study population comprised Finnish public sector employ-
ees. Further research is needed to assess the generalisability of

our results to working populations in other countries and
contexts. Although the study population covered a wide range
of occupations (the largest groups being nurses and teachers),
industrial or commercial professions and self-employed people
were not included. The respondents of this study were
representative of Finnish public sector employees in terms of
sex and age (77% female, mean age 44.6), but the female
predominance did not correspond to the sex distribution of the
Finnish general working population (48% female, mean age 45.5;
www.stat.fi). Previous research on work disability in patients
with rheumatoid arthritis in Finland and the USA suggests that
the social security system or the economic environment may
create differences between countries in disability rates of patient
groups.41 Possibly, this also applies to fibromyalgia and temporary
disability, as indicated by absence due to sickness.

A potential limitation is that the information on fibromyalgia
diagnosis was based on self-report. We found a greater
prevalence of fibromyalgia among women (2.2%) than men
(0.7%), and this accords with a recent study of a very large
national probability sample of Canadians (n = 115 137, pre-
valence of fibromyalgia 2.0% for women and 0.4% for men),9 as
well as with other investigations on sex differences in
fibromyalgia.18 42 43 The observed prevalence of fibromyalgia of
1.9% was also within the range of reported community
prevalence rates in prior studies (prevalence varied between
0.5% and 14%).4–10 Yet, this prevalence of fibromyalgia may be
low considering the fact that we included secondary fibro-
myalgia, unlike some earlier studies, and that most of our
sample were women. The diagnosis of fibromyalgia is typically
made long after the onset of symptoms, causing some employ-
ees with fibromyalgia to be misclassified in the non-fibromyal-
gia group in self-reported data.37 38

Further, attrition analysis showed a slight selection bias, with
greater drop-out rates among patients with fibromyalgia or

Table 2 Absolute and excess rate of absence due to medically certified sickness for
employees with fibromyalgia alone and those with secondary fibromyalgia

FM alone* Secondary FM*

FM with

OA or RA
Depression/other
psychiatric disorder

Number of employees 215 429 346 220
Number of certified
episodes

254 710 570 389

Rate (/100 person-years) 121.7 170.3 170.0 182.6
Excess rate (/100 person-
years)�

61.0 124.6 109.3 121.9

FM, fibromyalgia; OA, osteoarthritis; RA, rheumatoid arthritis.
*Employees with FM alone are free of OA, RA, depression and other psychiatric disorders. Employees with secondary
FM have FM and one or more of these chronic conditions.
�Compared with employees free of FM, OA, RA, depression and other psychiatric disorders.

Table 3 Hazard ratio for first medically certified absence episode by status of coexisting
fibromyalgia among employees with osteoarthritis, rheumatoid arthritis or psychiatric
disorders calculated from Cox proportional hazards models adjusted for age, sex and
occupational status

Patient group
Number of
participants

Number of medically certified
episodes (rate/100 person-years)

Adjusted hazard ratio
(95% CI)

Patients with OA or RA
No FM 4689 5103 (111.1) 1
FM 346 570 (170) 1.44 (1.26 to 1.65)

Patients with psychiatric disorders
No FM 3857 4460 (119.0) 1
FM 220 389 (182.6) 1.48 (1.26 to 1.74)

FM, fibromyalgia; OA, osteoarthritis; RA, rheumatoid arthritis.

68 Kivimäki, Leino-Arjas, Kaila-Kangas

www.annrheumdis.com



other morbidities. Measurement imprecision and a healthy-
worker effect may lead to underestimation rather than over-
estimation of relationships. In line with this possibility, our
data analysis for nurses only (ie, a subcohort highly competent
to accurately report a diagnosis of fibromyalgia) showed a
slightly stronger association between fibromyalgia and absence
due to sickness than for the entire cohort.

Conclusions and implications
This is the first study to show that fibromyalgia is associated
with a substantial burden of recorded absence due to medically
certified sickness in a large contemporary working population.
In terms of relative risk, this burden was at least as great as that
for osteoarthritis and depression—that is, conditions for which
absence due to sickness is an established outcome. Although
coexisting conditions increased the risk of absence among
employees with fibromyalgia, these conditions explain only a
small part of their excess absence due to sickness.

A fluctuating level of disability is a key disadvantage related
to fibromyalgia in working life. Our data suggest that absence
due to medically certified sickness could be used as a
complementary outcome measure in future trials and observa-
tional studies of fibromyalgia.
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