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follow-up study among ageing employees
Minna Mänty1*, Tea Lallukka1,2, Jouni Lahti1, Olli Pietiläinen1, Mikko Laaksonen3, Eero Lahelma1 and Ossi Rahkonen1

Abstract

Background: Sickness absence has been shown to be a risk marker for severe future health outcomes, such as
disability retirement and premature death. However, it is poorly understood how all-cause and diagnosis-specific
sickness absence is reflected in subsequent physical and mental health functioning over time. The aim of this study
was to examine the association of all-cause and diagnosis-specific sickness absence with subsequent changes in
physical and mental health functioning among ageing municipal employees.

Methods: Prospective survey and register data from the Finnish Helsinki Health Study and the Social Insurance
Institution of Finland were used. Register based records for medically certified all-cause and diagnostic-specific
sickness absence spells (>14 consecutive calendar days) in 2004–2007 were examined in relation to subsequent
physical and mental health functioning measured by Short-Form 36 questionnaire in 2007 and 2012. In total, 3079
respondents who were continuously employed over the sickness absence follow-up were included in the analyses.
Repeated-measures analysis was used to examine the associations.

Results: During the 3-year follow-up, 30% of the participants had at least one spell of medically certified sickness
absence. All-cause sickness absence was associated with lower subsequent physical and mental health functioning
in a stepwise manner: the more absence days, the poorer the subsequent physical and mental health functioning.
These differences remained but narrowed slightly during the follow-up. Furthermore, the adverse association for
physical health functioning was strongest among those with sickness absence due to diseases of musculoskeletal or
respiratory systems, and on mental functioning among those with sickness absence due to mental disorders.

Conclusions: Sickness absence showed a persistent adverse stepwise association with subsequent physical and
mental health functioning. Evidence on health-related outcomes after long-term sickness absence may provide
useful information for targeted interventions to promote health and workability.
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Background
In most Western countries, the workforce is ageing
rapidly.[1] This highlights the importance of under-
standing factors contributing to health, functioning as
well as workability among ageing employees. Long-
term sickness absence is recognized as a useful measure
of physical and mental health in studies of working
populations.[2, 3] However, research in the area has
concentrated primarily on the causes of sickness ab-
sence, whereas much less attention has been paid to
changes in health-related outcomes after periods of
sickness absence.
For the employee, sickness absence is the time for the

recovery, whereas at the population level, extended sick
leave has been shown to be a risk marker for severe fu-
ture health outcomes, such as disability retirement [4, 5]
and premature death.[3, 6] In addition, some studies
have suggested that long-term sickness absence may be
a prognostic marker for common chronic conditions [7]
and severe injuries, such as hip fractures.[8] Thus, it is
possible that sickness absence is also associated with
subsequent poor physical and mental health, both im-
portant determinants of work disability [9–11] and life
expectancy.[12, 13] However, few studies to date have
addressed how periods of sickness absence are reflected
in the subsequent course of physical and mental health
over time [14, 15]. These previous studies have included
employees aged 25 to 51 years, thus excluding ageing
employees who are approaching their retirement age. In
addition, the main focus has been on general health sta-
tus and persistency of the associations between sickness
absence and subsequent physical and mental health
functioning has not been assessed. Moreover, the associ-
ations of diagnosis-specific sickness absence with differ-
ent domains of health functioning remains unknown.
Such evidence is needed to find effective ways to support
employees with their return-to-work process, and to
prevent further functional decline and the severe health
outcomes related to long-term sickness absence.
We examined the association of all-cause and diagnosis-

specific sickness absence with subsequent changes in
physical and mental health functioning among ageing mu-
nicipal employees.

Methods
Participants
This study is part of the Helsinki Health Study (HHS),
which examines the health and well-being among the
ageing employees of the City of Helsinki, Finland. The
staff of the City of Helsinki is in charge of general local
administration, health care, social welfare, education and
culture, public transport and technical service, and in-
cludes hundreds of different occupations from manual
workers to non-manual clericals, professionals and

managers [16]. Fig. 1 shows inclusion of the partici-
pants during the different phases of the data collection.
Phase 1 data were collected by postal surveys in 2000,
2001 and 2002 among employees reaching 40, 45, 50,
55 or 60 years of age in each year (n = 8960) [16]. Phase
2 follow-up survey was conducted in 2007 (n = 7332,
response rate 83%) and Phase 3 in 2012 (n = 6814, re-
sponse rate 79%). From the year 2004 onwards, the sur-
vey data were linked to the Social Insurance Institution
of Finland’s register on sickness absence data using
unique personal identification numbers assigned to
each Finnish resident. The data linkage was done for
Phase 1 respondents who gave their written consent for
such linkage (74%). According to the non-response ana-
lysis, the Phase 1 and follow-up data, as well as the data
for linkage consenters satisfactorily represent the target
population.[16, 17] However, men, younger employees
and those with long sickness absence were slightly
overrepresented among the non-responders and non-
consenters [18]. Further details of the Helsinki Health
Study and the data collection can be found in our co-
hort profile [16].
For the purposes of this study, we focused on those who

remained employed until Phase 2 (n = 4577) and those
who participated in Phase 2 and 3 surveys (n = 3408)
(Fig. 1). Furthermore, we included only respondents who

Fig. 1 Study flow chart
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did not retire due to disability between Phases 2 and 3 (n
= 3216) and those with full information on physical and
mental health functioning at Phases 2 and 3 (n = 3079).
Excluded participants tended to have poorer physical and
mental health functioning at Phase 1 as compared to those
who were included in the current analyses (data not
shown).

Sickness absence
In Finland, all medical certificates for sickness absences
lasting longer than 10 working days at a time (≥14 con-
secutive calendar days) are registered at the Social Insur-
ance Institution of Finland and include a medically
confirmed diagnoses (ICD-10). For these sickness ab-
sence spells employees are entitled for reimbursement.
Shorter (<14 consecutive calendar days at a time) sick-
ness absence spells are covered by the employers. The
net days of reimbursed sickness absence with their med-
ical diagnoses were available from the year 2004 onwards
and were recorded for each participant during a 3-year
period prior to the return of the Phase 2 questionnaire
in 2007. Parental leave and absence from work due to
caring for a sick child were extracted from the sickness
absence days.
The total number of all-cause sickness absence days

during the 3-year follow-up was categorized into four
groups: 1) 0–13 days, 2) 14–30 days, 3) 31–60 days, and
4) > 60 days. The first category (0–13 days) includes em-
ployees with no sickness absence days as well as those
with short, non-reimbursed sickness absence spells dur-
ing the follow-up. The categories 2–4 include partici-
pants with various combinations of reimbursed (and
non-reimbursed) sickness absence spells. For example,
one sickness absence spell of 31–60 days or multiple
separate 14-day spells together sum up to 31–60 days,
resulting in classifying a participant in the 3rd category.
In addition to all cause sickness absence, we examined
the four most common diagnostic causes of the reim-
bursed sickness absence: diseases of musculoskeletal sys-
tem (M00-M99), mental disorders (F00-F99), external
causes (S00-T98) and diseases of respiratory system
(J00-J99). Due to small numbers, all other diagnostic
groups were classified as ‘other’.

Physical and mental health functioning
Physical and mental health functioning were measured
by the physical (PCS) and mental (MCS) component
summary indices of the Short-Form 36 (SF-36) health
questionnaire [19] at Phases 2 and 3. The SF-36 ques-
tionnaire includes eight subscales: physical functioning,
role limitations due to physical problems, bodily pain,
general health perceptions, mental health, role limita-
tions due to emotional problems, social functioning and
vitality. These eight subscales were compressed into the

two component summaries: the physical (PCS) and men-
tal (MCS) component summaries. The subscales are
continuous with the scores ranging from 0 to 100, with
higher scores indicating better functioning. The SF-36
has a good construct validity and high internal
consistency as well as test-retest reliability. As a continu-
ous measure SF-36 is well-suited for analysing changes
of functioning and it captures even small changes in
functioning better than commonly used dichotomous
health measures. [19]

Covariates
Survey based information on age and gender, and regis-
ter based information on occupational class were ob-
tained at Phase 2. Occupational social class included
managers (managerial and administrative work) and pro-
fessionals (e.g. teachers and doctors), semi-professionals
(e.g. nurses), routine non-manual employees (e.g. child
minders and assistant maids), and manual workers (e.g.
transport and cleaning work) [10]. Data on retirement
between Phases 2 and 3 were obtained from the national
registers of the Finnish Centre for Pensions, providing
complete information on all retirement events.

Statistical methods
Study population characteristics are reported as percent-
ages and mean values with standard deviations (SD).
The effect of all-cause and diagnosis-specific sickness
absence was analysed in two steps: First, the adjusted
differences in PCS and MCS scores at Phases 2 and 3
were calculated by number of sickness absence days
(Table 2) and diagnostic causes (Tables 3 and 4) using
linear regression analysis. To assess whether the ob-
served group differences at the end of the sickness ab-
sence follow-up remain also during the subsequent 5-
year follow-up, we report the mean differences separ-
ately for Phases 2 and 3. Second, adjusted group specific
changes of PCS and MCS scores from Phase 2 to Phase
3 were calculated with repeated measures ANOVA using
PROC MIXED procedure in SAS (Tables 1, 2 and 3).
This group specific approach allows to examine whether
the change in physical and mental health functioning
differs between the different sickness absence groups
during the subsequent follow-up. We tested potential in-
teractions between gender and sickness absence, retire-
ment and sickness absence, and occupational class and
sickness absence on PCS and MCS scores during the
follow-up. None of the interactions were statistically sig-
nificant (range from p = .106 to p = .909) and the ana-
lyses were conducted in pooled data. The results are
reported as regression coefficients (β) and their 95%
confidence intervals (95% CI). The SAS 9.4 Statistical
Package was used for all analyses (SAS institute Inc.,
Cary, NC, USA).
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Results
During the 3-year follow-up of sickness absence, 70% of
participants had less than 14 consecutive sickness ab-
sence days, 14% had 14–30 days, 7% had 31–60 days,
and 9% had more than 60 absence days (Table 1). A high
number of sickness absence days was more common in
women, among lower occupational classes and those
who entered old-age retirement during the subsequent
five-year follow-up. In addition, a high number of ab-
sence days was associated with lower subsequent PCS
and MCS scores. Among those who had sickness ab-
sence spell(s) lasting at least 14 consecutive calendar
days (n = 938), 32% had sickness absence due to muscu-
loskeletal causes, 17% due to mental causes, 16% due to
external causes, 8% due to respiratory disease(s) and
36% due to other causes (data not shown). The absen-
tees could have spells due to different diagnoses.

Physical health functioning
Higher number of all-cause sickness absence days was
associated with lower levels of subsequent physical func-
tioning in a stepwise manner: the more absence days
during the previous three years, the poorer the subse-
quent physical health functioning (Table 2). Those with
14–30 absence days had−2.7 (95% CI−3.5 to −2.0), those
with 31–60 absence days−3.8 (95% CI−4.8 to−2.8) and
those with over 60 absence days−7.1 (95% CI −8.0 to
−6.2) points lower physical health functioning scores at
the end of the sickness absence follow-up in 2007 as

compared to those with less than 14 absence days when
adjusting for gender and age. Overall, physical health
functioning declined slightly (β -0.9, 95% CI −1.2 to
−0.7) during the subsequent five-year follow-up from
2007 to 2012. However, as functioning tended to decline
less among those with the history of higher number of
sickness absence days, the observed differences between
the absence groups narrowed somewhat, that is, the
group differences tended to be smaller in 2012 than in
2007 (Table 2). Further adjustment for occupational
class and retirement only slightly attenuated the ob-
served associations.
Table 3 shows the results according to the main diag-

nostic causes of sickness absence. The associations be-
tween sickness absence and physical health functioning
were the strongest for diseases of musculoskeletal and
respiratory systems when adjusting for gender and age.
These associations remained also during the subsequent
follow-up from 2007 to 2012 and after further adjust-
ments for occupational class and old-age retirement.
(Table 3).

Mental health functioning
Mental health functioning was lower among those with
a history of over 60 absent days (β -3.0, 95% CI −4.1 to–
1.8) as compared to those with less than 14 absence days
when adjusting for gender and age (Table 2). Overall,
mental functioning improved slightly (β 1.0, 95% CI 0.6
to 1.3) during the subsequent five-year follow-up, and

Table 1 Baseline (2007) characteristics by sickness absence in 2004–2007 among 3079 women and men

Baseline (year 2007)
variable

n (%) Medically certified sickness absence* in 2004-2007

0–13 days
n (%)

14–30 days
n (%)

31–60 days
n (%)

>60 days
n (%)

3079 (100) 2141 (70) 416 (14) 236 (7) 286 (9)

Gender

Women 2512 (82) 1701 (79) 360 (87) 236 (87) 246 (86)

Men 567 (18) 440 (21) 56 (13) 31 (13) 40 (14)

Age, mean (SD) 47.1 (5.4) 46.9 (5.4) 47.3 (5.4) 47.1 (5.4) 47.9 (5.4)

Occupational class

Managers/professionals 1067 (35) 841(39) 104 (25) 62 (26) 60 (20)

Semi-professionals 740 (24) 528 (25) 100 (24) 50 (21) 62 (22)

Routine non-manuals 935 (30) 571(27) 151 (36) 99 (42) 114 (40)

Manual workers 337 (11) 201 (9) 61 (15) 25 (11) 50 (18)

Old-age retirement between 2007 and 2012

No 2322 (75) 1650 (77) 310 (74) 171 (73) 191 (66)

Yes 757 (25) 491 (23) 106 (26) 65 (28) 95 (33)

Health functioning

PCS score, mean (SD) 49.6 (7.8) 51.0 (6.7) 48.1 (8.1) 47.1 (8.5) 43.7 (10.1)

MCS score, mean (SD) 52.2 (9.3) 52.6 (8.6) 52.2 (9.5) 51.5 (10.5) 49.7 (12.0)

NOTE Figures are numbers (percentages) unless otherwise stated
*Sickness absence lasting ≥ 14 consecutive calendar days
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the observed association among those with a history of
over 60 absent days narrowed as functioning tended to
improve more over time among those with a history of
higher number of sickness absence days (Table 2). Fur-
ther adjustment for occupational class and retirement
only slightly attenuated the observed associations.
Table 4 shows that subsequent mental health func-

tioning was lower especially among participants who
had history of sickness absence with diagnosis of men-
tal disorders and slightly lower among those with a his-
tory of sickness absence due to other diagnoses. These
associations narrowed during the subsequent follow-up
but remained statistically significant also after further
adjustments.

Discussion
Our study showed that all-cause sickness absence was
persistently associated with lower subsequent physical
and mental health functioning in a stepwise manner: the
more absence days, the poorer the subsequent physical
and mental health functioning. The adverse association
for physical health functioning was strongest among
those with sickness absence due to diseases of musculo-
skeletal or respiratory systems, and for mental function-
ing among those with sickness absence due to mental
disorders.
Our findings on the adverse associations of sickness ab-

sence, and subsequent physical and mental health func-
tioning corroborate the previous findings for younger

Table 2 Adjusted Differences in Cross-sectional Means and Group Specific Longitudinal Changes (β coefficients) of SF-36 Physical
(PCS) and Mental (MCS) Health Functioning Scores from 2007 to 2012 by number of sickness absence days in 2004–2007 (n = 3079)

Absence days
in 2004–2007:

2007 2012 Change from 2007 to 2012

β (95% CI) β (95% CI) β (95% CI)

PCS

Model 1

All −0.9 (−1.2 to−0.7)

0–13 days* ref. ref. −1.2 (−1.5 to−0.9)

14–30 days** −2.7 (−3.5 to−2.0) −2.5 (−3.3 to−1.6) −0.9 (−1.7 to−0.1)

31–60 days** −3.8 (−4.8 to−2.8) −3.4 (−4.5 to−2.3) −0.8 (−1.9 to 0.3)

>60 days ** −7.1 (−8.0 to−6.2) −5.1 (−6.1 to−4.1) 0.8 (−0.3 to 2.0)

Model 2

All −0.9 (−1.2 to−0.7)

0–13 days ref. ref. −1.2 (−1.5 to−0.9)

14–30 days −2.5 (−3.2 to−1.7) −2.1 (−3.0 to−1.3) −0.9 (−1.6 to−0.1)

31–60 days −3.5 (−4.5 to −2.5) −3.1 (−4.1 to−2.0) −0.8 (−1.9 to 0.3)

>60 days −6.7 (−7.6 to−5.8) −4.6 (−5.6 to−3.6) 0.8 (−0.3 to 1.9)

MCS

Model 1

All 1.0 (0.6 to 1.3)

0–13 days ref. ref. 0.7 (0.3 to 1.1)

14–30 days −0.5 (−1.5 to 0.5) 0.1 (−0.8 to 1.0) 1.4 (0.5 to 2.3)

31–60 days −1.2 (−2.5 to 0.1) −0.6 (−1.8 to 0.5) 1.3 (−0.1 to 2.7)

>60 days −3.0 (−4.1 to −1.8) −1.6 (−2.7 to−0.5) 2.1 (0.7 to 3.6)

Model 2

All 1.0 (0.6 to 1.3)

0–13 days ref. ref. 0.7 (0.3 to 1.1)

14–30 days −0.7 (−1.7 to 0.3) −0.0 (−0.9 to 0.9) 1.4 (0.5 to 2.3)

31–60 days −1.4 (−2.6 to −0.1) −0.8 (−2.0 to 0.4) 1.3 (−0.1 to 2.7)

>60 days −3.2 (−4.3 to −2.0) −1.8 (−2.9 to−0.7) 2.1 (0.7 to 3.5)

* 0 absence days or non-reimbursed sickness absence only (absence periods lasting less than 14 consecutive calendar days at a time)
**number of reimbursed sickness absence days from the absence periods lasting ≥ 14 consecutive calendar days
Model 1 adjusted for age and gender
Model 2 adjusted for Model 1 + occupational class in 2007 and old-age retirement between 2007 and 2012
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employees and more generic health outcomes,[14, 15] and
moreover, they extend the existing research by providing
novel new evidence on the associations between length of
sickness absence and subsequent physical and mental
health functioning among ageing employees. Furthermore,
previous studies have neglected the associations between
diagnosis-specific sickness absence and different domains
of subsequent health functioning.

Poor physical and mental health have been associated
with sickness absence [9] as well as disability retirement
[10, 11] and premature death [12, 13]. Thus, it is pos-
sible that secular changes in physical and mental health
functioning may partly underlie the previously observed
associations between high sickness absence levels and
further severe health-related outcomes [3–6]. However,
this topic clearly needs further investigation. Such

Table 3 Adjusted Differences in Cross-sectional Means and Group Specific Longitudinal Changes (β coefficients) of SF-36 Physical
Health Functioning Score (PCS) from 2007 to 2012 by sickness absence diagnosis (n = 3079)

Diagnosis of sickness
absence* in 2004–2007:

2007 2012 Change from 2007 to 2012

Mean (95% CI) Mean 95% CI Mean 95% CI

Model 1

Musculoskeletal disease

No ref. ref. −1.1 (−1.4 to−0.9)

Yes −6.8 (−7.7 to−5.9) −4.9 (−5.9 to−3.9) 0.8 (−0.3 to 1.8)

Mental disorders

No ref. ref. −0.9 (−1.2 to−0.6)

Yes −1.2 (−2.4 to 0.1) −1.9 (−3.2 to−0.6) −1.7 (−3.0 to−0.4)

External causes

No ref. ref. −0.9 (−1.2 to−0.7)

Yes −1.5 (−2.7 to−0.2) −1.9 (−3.3 to−0.6) −1.4 (−2.8 to 0.0)

Respiratory disease

No ref. ref. −0.9 (−1.2 to−0.7)

Yes −3.7 (−5.4 to−1.9) −4.6 (−6.5 to−2.7) −1.8 (−4.2 to 0.6)

Other

No ref. ref. −1.0 (−1.3 to−0.8)

Yes −3.1 (−3.9 to−2.2) −2.1 (−3.0 to−1.2) −0.0 (−0.9 to 0.9)

Model 2

Musculoskeletal disease

No ref. ref. −1.1 (−1.4 to−0.9)

Yes −6.2 (−7.1 to−5.3) −4.3 (−5.2 to−3.3) 0.8 (−0.3 to 1.9)

Mental disorders

No ref. ref. −0.9 (−1.2 to−0.6)

Yes −0.9 (−2.1 to 0.3) −1.7 (−3.0 to−0.4) −1.7 (−3.0 to−0.4)

External causes

No ref. ref. −0.9 (−1.2 to−0.7)

Yes −1.2 (−2.5 to 0.0) −1.7 (−3.0 to−0.4) −1.3 (−2.7 to 0.0)

Respiratory disease

No ref. ref. −0.9 (−1.2 to−0.6)

Yes −3.6 (−5.3 to−1.8) −4.4 (−6.3 to−2.5) −1.7 (−4.1 to 0.6)

Other

No ref. ref. −1.1 (−1.4 to−0.8)

Yes −2.8 (−3.7 to−2.0) −1.8 (−2.7 to−0.9) −0.0 (−0.9 to 0.9)

NOTE. To be included as an absentee in a particular diagnostic category, participants had to have at least one new sick leave episode for that diagnosis during
the 3-year exposure window. The reference group for each diagnostic category is participants with no sickness absence for that specific diagnosis
*Sickness absence lasting ≥ 14 consecutive calendar days (reimbursed sickness absence)
Model 1 adjusted for age and gender
Model 2 adjusted for Model 1 + occupational class in 2007 and old-age retirement between 2007 and 2012
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studies are important for the prevention of premature
health decline among ageing employees with a history
of long-term sickness absence and may also offer in-
sights into potentially modifiable risk factors. For ex-
ample, various interventions aiming to improve health
behaviours, such as diet, exercise and cognitive train-
ing, have proved efficient in promoting physical [20,
21] and mental [22, 23] health among older people.

Whether such interventions could be efficient also for
restoring workability and preventing further severe
health decline among ageing employees with a history
of long sickness absence, needs to be explored in fu-
ture studies.
In our study, the observed differences in health func-

tioning by the number of sickness absence days nar-
rowed somewhat during the subsequent five year follow-

Table 4 Adjusted Differences in Cross-sectional Means and Group Specific Longitudinal Changes (β coefficients) of SF-36 Mental
Health Functioning Score (MCS) from 2007 to 2012 by sickness absence diagnosis (n = 3079)

Diagnosis of sickness
absence* in 2004–2007:

2007 2012 Change from 2007 to 2012

Mean (95% CI) Mean 95% CI Mean 95% CI

Model 1

Musculoskeletal disease

No ref. ref. 1.1 (0.8 to 1.4)

Yes 1.0 (−0.1 to 2.1) −0.2 (−1.3 to 0.8) −0.1 (−1.3 to 1.0)

Mental disorders

No ref. ref. 0.8 (0.4 to 1.1)

Yes −7.0 (−8.5 to−5.5) −2.8 (−4.2 to−1.4) 5.0 (2.8 to 7.3)

External causes

No ref. ref. 0.9 (0.6 to 1.2)

Yes 0.0 (−1.5 to 1.6) 1.5 (0.0 to 2.9) 2.4 (0.8 to 3.9)

Respiratory disease

No ref. ref. 1.0 (0.6 to 1.3)

Yes −1.0 (−3.2 to 1.2) −1.1 (−3.2 to 0.9) 1.0 (−1.4 to 3.3)

Other

No ref. ref. 0.9 (0.6 to 1.3)

Yes −1.3 (−2.4 to−0.3) −1.0 (−2.1 to−0.1) 1.3 (0.2 to 2.4)

Model 2

Musculoskeletal disease

No ref. ref. 1.1 (0.8 to 1.4)

Yes 0.9 (−0.2 to 2.0) −0.4 (−1.5 to 0.6) −0.1 (−1.3 to 1.0)

Mental disorders

No ref. ref. 0.8 (0.4 to 1.1)

Yes −7.1 (−8.5 to−5.6) −2.9 (−4.3 to−1.5) 5.0 (2.8 to 7.3)

External causes

No ref. ref. 0.9 (0.6 to 1.2)

Yes −0.1 (−1.6 to 1.4) 1.4 (−0.1 to 2.8) 2.3 (0.8 to 3.9)

Respiratory disease

No ref. ref. 0.9 (0.7 to 1.3)

Yes −1.1 (−3.2 to 1.0) −1.2 (−3.2 to 0.9) 0.9 (−1.4 to 3.3)

Other

No ref. ref. 0.9 (0.6 to 1.3)

Yes −1.4 (−2.5 to−0.4) −1.1 (−2.1 to−0.1) 1.3 (0.1 to 2.4)

NOTE. To be included as an absentee in a particular diagnostic category, participants had to have at least one new sick leave episode for that diagnosis during
the 3-year exposure window. The reference group for each diagnostic category is participants with no sickness absence for that specific diagnosis
*Sickness absence lasting ≥ 14 consecutive calendar days (reimbursed sickness absence)
Model 1 adjusted for age and gender
Model 2 adjusted for Model 1 + occupational class in 2007 and old-age retirement between 2007 and 2012
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up (Table 2). This narrowing was due to the fact that the
changes in health functioning varied between the absence
groups: physical functioning tended to decline less and
mental health functioning tended to improve more over
time among those with a history of higher number of sick-
ness absence days (Table 2). It is possible that these obser-
vations reflect gradual improvements of the diseases and
conditions behind the sickness absence spells. However,
the sickness absence spells were relatively long and
likely to reflect long-term health problems. Unfortu-
nately, we are unable evaluate these associations fur-
ther in our data and future studies are needed to
explore this issue in more detail.

Methodological considerations
The strengths of our study include: first, the longitudinal
design which allowed us to examine the associations be-
tween sickness absence and subsequent changes in
health functioning. Second, the sickness absence data
were derived from complete national registers, which
contributes to the validity and reliability of our measure
of sickness absence. Furthermore, our measure of sick-
ness absence allowed us to examine the effect all-cause
as well as diagnosis-specific sickness absence on physical
and mental health functioning. Third, to ascertain phys-
ical and mental health functioning, we used the validated
SF-36 physical and mental component summary scores.
Despite the observed group differences were fairly small,
many of them were close to or greater than 3 points,
which has been previously suggested as a clinically sig-
nificant difference [24].
This study had also limitations. Firstly, when assessing

the generalisability of the results, some characteristics of
the data need to be considered. We studied an occupa-
tional cohort from the public sector with the majority of
participants being women which limits the generalizability
of the results. However, the participation was broadly
similar among women and men, although slightly more
women than men responded to the surveys [16]. More-
over, the gender distribution reflects that within the City
of Helsinki and the Finnish municipal sector in general.
Furthermore, as we restricted our analyses to those who
remained employed until the end of the sickness absence
follow-up and those who did not retire due to disability
during the subsequent follow-up for health functioning,
the data are likely to be affected by the ‘healthy worker ef-
fect’ as is typical for occupational cohorts. Our exclusions
may have caused some underestimation in the observed
associations as those who exit from work life thorough
disability retirement are known to have poorer physical
and mental health [11, 25]. We would also like to refer to
our non-response and attrition analyses [16, 17] that sug-
gest that the data are broadly representative of the target
population. We are aware that our results cannot be

generalised to the Finnish labour force in general, but only
to the target populations of employees of the City of
Helsinki and, with caution, to the Finnish municipal sec-
tor. Further studies are needed to investigate how disabil-
ity retirement affects subsequent physical and mental
health functioning.
Second, measures on physical and mental health func-

tioning were based on self-reports and the possibility for
under- or over-reporting cannot be ruled out. Third, the
level of pre-absence health functioning is likely to be
reflected also in the level of post-absence health func-
tioning. Thus, those with initially poorer health may be
more likely to have certified sickness absence, and be
more likely to have worse health also after their sickness
absence. However, although we study longitudinal asso-
ciations we do not argue that the found associations are
causal in nature. Fourth, as in most observational stud-
ies, residual and unmeasured confounding is possible.
Fifth, we also acknowledge that as our measure on sick-
ness absence is based on absence spells lasting at least
14 consecutive calendar days, the used reference cat-
egory may include some participants with shorter sick-
ness absence spells up to 14 absence days. This may
cause underestimation to the observed group differences
in health functioning and, as a result, the true differ-
ences between the different sickness absence categories
might be larger than those observed in our study.

Conclusions
Our study showed that sickness absence had a persistent
adverse stepwise association with subsequent physical
and mental health functioning among ageing employees.
Evidence on the health-related outcomes after long-term
sickness-absence may be useful in planning targeted in-
terventions to promote health and workability.

Abbreviations
CI: Confidence Interval; MCS: Mental component summary score of the
Short-Form 36 Health Survey; PCS: Physical component summary score of
the Short-Form 36 Health Survey; SAS: Statistical Analysis Software developed
by SAS institute; SD: Standard Deviation; SF-36: Short-Form 36 Health Survey

Acknowledgements
We thank the City of Helsinki, Finland and all the participating employees.

Funding
This work was supported by the Finnish Work Environment Fund (grants
112231), the Academy of Finland (grants 1129225, 1257362, 1294514) and
the University of Helsinki. MM was supported by the Finnish Work
Environment Fund (grant 115182) and the Juho Vainio Foundation. TL
was supported by the Academy of Finland (grant 287488 and 294096).

Availability of data and materials
The data are kept at the University of Helsinki computers and are available
for research purposes upon agreement with the Helsinki Health Study.

Authors’ contributions
MM had full access to all the data gathered for the study and takes full
responsibility for the integrity of the data and the accuracy of the data
analyses. Concept and design MM, TL, JL, ML, EL and OR. Acquisition of data:

Mänty et al. BMC Public Health  (2017) 17:114 Page 8 of 9



TL, JL . and O.R. Statistical analysis: M.M. Interpretation of data: M.M., T.L.,
J.L., M.L., E.L. and O.R. Drafting the manuscript: M.M. Critical revision of the
manuscript for important intellectual content: M.M., T.L., J.L., M.L., E.L. and
O.R. All authors have approved the final version.

Competing interests
The authors declared no conflict of interest.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The ethics committees of the Department of Public Health, the University of
Helsinki and the health authorities of the City of Helsinki approved the Helsinki
Health Study protocol. The ethical approval applies to the current study. The
participants gave written informed consent to participate in the study.

Author details
1Department of Public Health, Faculty of Medicine, University of Helsinki,
Tukholmankatu 8B, P.O. Box 20FIN-00014 Helsinki, Finland. 2Finnish Institute
of Occupational Health, P.O. Box 40FIN-00251 Helsinki, Finland. 3Finnish
Centre for Pensions, FIN-00065 Eläketurvakeskus, Helsinki, Finland.

Received: 14 October 2016 Accepted: 18 January 2017

References
1. Christensen K, Doblhammer G, Rau R, Vaupel JW. Ageing populations: the

challenges ahead. Lancet. 2009;374:1196–208.
2. Marmot M, Feeney A, Shipley M, North F, Syme SL. Sickness absence as a

measure of health status and functioning: from the UK Whitehall II study. J
Epidemiol Community Health. 1995;49:124–30.

3. Kivimäki M, Head J, Ferrie JE, Shipley MJ, Vahtera J, Marmot MG. Sickness
absence as a global measure of health : evidence from mortality in the
Whitehall II prospective cohort study. Br Med J. 2003;327:1–6.

4. Lund T, Kivimäki M, Labriola M, Villadsen E, Christensen KB. Using
administrative sickness absence data as a marker of future disability
pension: the prospective DREAM study of Danish private sector employees.
Occup Environ Med. 2008;65:28–31.

5. Kivimäki M, Forma P, Wikström J, Halmeenmäki T, Pentti J, Elovainio M, et al.
Sickness absence as a risk marker of future disability pension: the 10-town
study. J Epidemiol Community Health. 2004;58:710–1.

6. Vahtera J, Pentti J, Kivimäki M. Sickness absence as a predictor of mortality
among male and female employees. J Epidemiol Community Health. 2004;
58:321–6.

7. Kivimäki M, Head J, Ferrie JE. Singh-Manoux a, Westerlund H, Vahtera J, et al.
Sickness absence as a prognostic marker for common chronic conditions:
analysis of mortality in the GAZEL study. Occup Environ Med. 2008;65:820–6.

8. Stenholm S, Vahtera J, Kjeldgård L, Kivimäki M, Alexanderson K. Length of
sick leave as a risk marker of hip fracture: a nationwide cohort study from
Sweden. Osteoporos Int. 2014;26:943–9.

9. Laaksonen M, Kääriä S, Leino-Arjas P, Lahelma E. Different domains of health
functioning as predictors of sickness absence - a prospective cohort study.
Scand J Work Env Health. 2011;37:213–8.

10. Lahelma E, Martikainen P, Rahkonen O, Roos E, Saastamoinen P.
Occupational class inequalities across key domains of health: results from
the Helsinki Health Study. Eur J Public Health. 2005;15:504–10.

11. Pietiläinen O, Laaksonen M, Rahkonen O, Lahelma E. Self-rated health as a
predictor of disability retirement - the contribution of ill-health and working
conditions. PLoS One. 2011;6:e25004.

12. Cooper R, Kuh D, Hardy R. Objectively measured physical capability levels
and mortality: systematic review and meta-analysis. BMJ. 2010;341:c4467.

13. DeSalvo K, Bloser N, Reynolds K, He J, Muntner P. Mortality prediction with a
single general self-rated health question. A meta-analysis. J Gen Intern Med.
2005;20:267–75.

14. Gustafsson K, Marklund S. Consequences of sickness presence and sickness
absence on health and work ability: a Swedish prospective cohort study. Int
J Occup Med Environ Health. 2011;24:153–65.

15. Vahtera J, Westerlund H, Ferrie JE, Head J, Melchior M, Singh-Manoux A, et al.
All-cause and diagnosis-specific sickness absence as a predictor of sustained

suboptimal health: a 14-year follow-up in the GAZEL cohort. J Epidemiol
Community Health. 2010;64:311–7.

16. Lahelma E, Aittomäki A, Laaksonen M, Lallukka T, Martikainen P, Piha K, et al.
Cohort Profile: The Helsinki Health Study. Int J Epidemiol. 2012;42:722–30.

17. Laaksonen M, Aittomäki A, Lallukka T, Rahkonen O, Saastamoinen P,
Silventoinen K, et al. Register-based study among employees showed small
nonparticipation bias in health surveys and check-ups. J Clin Epidemiol.
2008;61:900–6.

18. Martikainen P, Laaksonen M, Piha K, Lallukka T. Does survey non-response
bias the association between occupational social class and health? Scand J
Public Health. 2007;35:212–5.

19. Ware J, Kosinski M, Keller SD, Ware JE, Kosinski M, Keller SD. SF-36 Physical
and Mental Component Summary Measures: A User’s Manual. Boston: The
Health Institute, New England Medical Center; 1994.

20. Cooper R, Mishra GD, Kuh D. Physical activity across adulthood and physical
performance in midlife: findings from a British birth cohort. Am J Prev Med.
2011;41:376–84.

21. Cooper AJM, Simmons RK, Kuh D, Brage S, Cooper R. Physical Activity,
Sedentary Time and Physical Capability in Early Old Age: British Birth Cohort
Study. PLoS One. 2015;10:e0126465.

22. Rovio S, Kåreholt I, Helkala E-L, Viitanen M, Winblad B, Tuomilehto J, et al.
Leisure-time physical activity at midlife and the risk of dementia and
Alzheimer’s disease. Lancet Neurol. 2005;4:705–11.

23. Ngandu T, Lehtisalo J, Solomon A, Levälahti E, Ahtiluoto S, Antikainen R, et al. A
2 year multidomain intervention of diet, exercise, cognitive training, and vascular
risk monitoring versus control to prevent cognitive decline in at-risk elderly
people (FINGER): A randomised controlled trial. Lancet. 2015;385:2255–63.

24. Samsa G, Edelman D, Rothman M, Williams G, Lipscomb J, Matchar D.
Determining clinically important differences in health status measures: a
general approach with illustration to the Health Utilities Index Mark II.
Pharmacoeconomics. 1999;15:141–55.

25. Lahelma E, Pietiläinen O, Rahkonen O, Lallukka T, Pietilainen O, Rahkonen O,
et al. Common mental disorders and cause-specific disability retirement.
Occup Environ Med. 2015;72:181–7.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Mänty et al. BMC Public Health  (2017) 17:114 Page 9 of 9


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Sickness absence
	Physical and mental health functioning
	Covariates
	Statistical methods

	Results
	Physical health functioning
	Mental health functioning

	Discussion
	Methodological considerations

	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

