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Highlights
·

Psychological distress has been linked to a higher risk of sickness absence (SA)

·

Most studies have failed to control for unmeasured time-invariant confounders

·

A within-individual analysis takes time-invariant differences into account

·

Within-individual associations were much smaller than those between-individuals

·

Repeated measures for the same individuals may provide more reliable SA estimates
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Abstract (248)
Background Uncertainty remains whether associations for psychological distress and
sickness absence (SA) observed between and within individuals differ, and whether age,
gender and work-related factors moderate these associations.
Methods We analyzed SA records of 41,184 participants of the Finnish Public Sector study
with repeated survey data between 2000 and 2016 (119,024 observations). Psychological
distress was measured by the General Health Questionnaire (GHQ-12), while data on SA
days were from the employers’ registers. We used a hybrid regression estimation approach
adjusting for time-variant confounders – age, marital status, occupational class, body mass
index, job contract type, months worked in the follow-up year, job demand, job control, and
workplace social capital – and time-invariant gender (for between-individual analysis).
Results Higher levels of psychological distress were consistently associated with SA, both
within- and between-individuals. The within-individual association (incidence rate ratio (IRR)
1.68, 95% CI 1.61−1.75 for SA at high distress), however, was substantially smaller than the
between-individual association (IRR 2.53, 95% CI 2.39−2.69). High levels of psychological
distress had slightly stronger within-individual associations with SA among older (>45 years)
than younger employees, lower than higher occupational class, and among men than
women. None of the assessed work unit related factors (e.g. job demand, job control) were
consistent moderators.
Limitations These findings may not be generalizable to other working sectors or cultures
with different SA policies or study populations that are male dominated.
Conclusions Focus on within-individual variation over time provides more accurate
estimates of the contribution of mental health to subsequent sickness absence.
Key words between-individual; psychological distress; sickness absence; within-individual
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Abbreviations
BMI = Body mass index
CI = confidence interval
GHQ = general health questionnaire
IRR = incident rate ratio
SA = sickness absence
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Introduction
Mental health problems, including psychological distress, are known to be a major risk
factor for sickness absence (SA) and disability retirement (Bultmann et al., 2006; Heponiemi
et al., 2014; Knudsen et al., 2013; Mauramo et al., 2018; OECD, 2012; Stansfeld et al., 2011;
Terluin et al., 2011; Theis et al., 2018). While these associations have been widely examined,
the approaches commonly used focus on associations between individuals (i.e., comparing
those with and without mental health problems). A key limitation of the between-individual
approach is the inability to take into account potential unmeasured time-invariant
confounders, such as personality or genetics (Wooldridge, 2015). It is possible that these
unmeasured confounders between people with and without mental health problems may
explain the observed associations. This means that previous studies may have (under- or)
overestimated the magnitude of the association between mental health problems and SA.
A within-individual analysis takes time-invariant differences into account when
both predictors and outcome vary within-individual across time (Gardiner et al., 2009), and
thereby can provide estimates closer to causal inference. This approach uses each person as
his/her own control (Allison, 2009) and thus all time-invariant characteristics, such as sex
and personality, are controlled for by design. To date, few studies have used the withinindividual regression approach to investigate determinants of SA (Ingelsrud, 2014; Milner et
al., 2015; Wooden et al., 2016). Within-individual associations between mental health and
SA have been, to the best of our knowledge, examined only in one Australian study
(Wooden et al., 2016). The system for funding sick leave in Australia is, however, quite
different from many other countries, especially most European countries. Most importantly,
in Australia, provision of paid sick leave by employers is a statutory requirement that is not
underpinned by any form of social insurance. Further, the level of provision is very modest –
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a minimum of just 10 days of paid personal leave (which includes both sick leave and carer’s
leave). Therefore, studies using data from elsewhere are needed to provide evidence on
these associations.
Another limitation of previous research in this field is that possible vulnerable
subgroups have been under-explored. Age, for example, might act as an important
moderating factor in these associations (Ervasti et al., 2017; Mattila-Holappa et al., 2017).
Specific work-related factors may also moderate these associations. For example, individuals
with mental health problems and mentally challenging jobs, such as care and service
workers (Halonen et al., 2018), may be more vulnerable to SA than those in less mentally
challenging work (Kokkinen et al., 2019). Determining potential moderators can help to
identify work condition modifications that should be prioritized, and thereby help to ease
the substantial economic burden related to mental health problems.
To fill some of these gaps, we examined between- and within-individual
associations between psychological distress and SA days during two follow-up periods, and
considered the role of age, gender and work-related factors as possible moderators of these
associations. We hypothesized that the within-individual variation in psychological distress
is linked to within-individual variation in SA, but that the association is weaker than that
observed between individuals (Wooden et al., 2016). We also anticipated differences in the
within-individual associations contingent on age and by work-related factors (work unit
social capital, job demand, job control, occupational class and type of work contract).

Methods
Study population

Page 6 of 23

We used data from five subsequent waves of the Finnish Public Sector (FPS) Study collected
in 2000/2001, 2004, 2008, 2012 and 2016. We included employees who consented to link
their survey data with data from their employer’s SA register, who had no missing covariates
and at least two mental health measurements while employed (Supplemental Figure S1.).
This resulted in 41,184 individuals with 119,024 observations for the SA follow-up for the
survey year, and 40,045 individuals with 115,157 observations for the SA follow-up for the
year following the survey.
This data set is ideal for our purposes due to its repeated measurements,
allowing us to consider within-individual variation in the covariates and outcome. In
addition, the sample consists of persons confronted by similar SA policies but who are
employed in different occupational classes, allowing us to investigate potential work-related
moderators.

Variables
Exposure: Psychological distress
Psychological distress was examined using the 12-item version of the General Health
Questionnaire (GHQ-12) (Goldberg, 1972; Pevalin, 2000). Respondents rated the extent to
which they were affected by each of the 12 symptoms of distress (0 = not at all, 0 = as much
as usual, 1 = slightly more than usual, 1 = much more than usual). Different levels of
psychological distress were defined using the following cut-off points for the summary score
of the 12 items: 0 (no distress), 1-2 (low distress), 3-6 (intermediate distress) and 7-12 (high
distress). We chose to use the categorical measure as increasing GHQ-12 scores have been
associated with a higher number of SA spells when using the between-individual setting
(Mauramo et al., 2018).
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Outcome: Sickness absence
Data on all-cause annual SA days were obtained from the employers’ registers. We used two
different follow-up periods for SA. First, we examined SA days during the survey year to
measure immediate associations between current psychological distress and SA. Then, we
examined total number of SA days the year after the survey, to measure a longer lag in the
association between psychological distress and SA.

Covariates
All following covariates were time-varying: categorical survey phase, categorical age in 10year bands (30 or younger, 31-40, 41-50, 51-60 and 61 or older), marital status (cohabiting
vs. other), and two dichotomized BMI variables — overweight (25≤BMI<30) vs. nonoverweight (BMI<25) and obese (BMI≥30) vs. non-overweight. The work-related factors we
additionally included were: register-based number of continuous months worked during the
SA follow-up (i.e., time at risk for SA), type of job contract (permanent vs. fixed-term), and
occupational class (low= International Standard Classification of Occupations (ISCO)
categories 4 and higher including clerical, service and manual workers, and high= ISCO
classes 1-3 including managers, professionals and technicians) (Halonen et al., 2017;
International Labour Organization, 2004). Self-reported work-related variables were also
included as covariates. Low workplace social capital was based on an 8-item measure
specifically designed to assess social capital in the workplace (e.g., "We have a 'we are
together' attitude", "People feel understood and accepted by each other", "People keep
each other informed about work-related issues in the work unit", and "We can trust our
supervisor") (Kouvonen et al., 2006; Oksanen et al., 2013). A dummy variable of lowest
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quartile indicated low workplace social capital. Job demands were measured using five
questions (“I have to work very hard,” “I am expected to perform excessive amounts of
work,” “My job requires working very fast”, “My job has high tempo”, and “I have enough
time to get my job done”) (Fransson et al., 2012), and a dummy variable of the highest
quartile of the summary variable indicated high job demands. Job control was based on nine
statements about decision freedom and learning at work (e.g., “I can make independent
decisions,” “My job requires learning new skills,” and “I have a lot of say regarding my
duties”) (Fransson et al., 2012). A dummy of the lowest quartile of the summary variable
indicated low job control. For the between- vs. within-individual estimate comparisons we
additionally included gender as an important time-invariant predictor.
To assess the potential moderating effect of working conditions, due to
possible bias in self-reported work-related variables, we conducted interaction models using
averages calculated for work units with more than 10 employees in the data. Like the selfreported variables, lowest and highest quartiles were used as cut-off points to define low
job control, low job social capital and high job demand when testing the interaction effects.
For sensitivity analyses we included two measurements of physical health: 1) register-based
somatic diseases, available for waves 2000-2008; and 2) self-reported chronic diseases,
available for waves 2000-2012. Neither variable was available for year 2016.

Statistical analyses
There was overdispersion in the outcome variables and hence a negative binomial
distribution was chosen. The associations between psychological distress and SA were
examined with negative binomial hybrid-regression estimation models that can differentiate
between- and within-individual associations. The hybrid model is an extension of a random
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effects model with demeaning (Allison, 2009), in which both the person mean values of all
predictors (capturing the between-individual effect) and the person deviation scores from
their mean (capturing the within-individual effect) are both included as regressors (Schunck
and Perales, 2017). The between-individual associations compare the risk of SA between
different individuals with and without psychological distress after controlling for their
observable differences. The within-individual approach, then, controls for all time-invariant
factors, both observable and unobservable, by comparing the SA risk of an individual when
reporting psychological distress to his/her SA risk at other time points when not reporting
psychological distress (Allison, 2009). The difference in the between- and within-individual
risk estimates illustrates the extent to which unmeasured time-invariant characteristics,
such as personality or genetics, may explain the between-individual associations.
To test potential moderation effects of age group, gender and work-related
factors calculated at work unit level (i.e., work unit social capital, job demand, job control,
occupational class and type of work contract), stratified models were first performed by
dividing the sample based on the moderated variables. Then interaction models were
conducted including “age*distress”, “gender* distress” and “work-related factor* distress”
interaction terms. Because age group, occupational class and gender showed some
moderating effects (p for interaction <0.1), we included these interaction terms when
testing the moderation of work-related factors. It is worth noting that when testing
interactions with work unit working conditions, sample size was smaller (85,282
observations and 36,913 individuals when SA was measured in the survey year and 82,578
observations and 35,996 individuals when SA was measured in the year following the
survey) because these scores were calculated for work units with a minimum of 11 persons
responding to the working condition questions. We used work unit averages, rather than
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self-reported values, when testing the moderation effect because persons with distress and
on sick-leave may differ in their reporting of working conditions from those staying at work.
Stata 15 and xthybrid command (Schunck and Perales, 2017) for the withinindividual estimates were used to conduct all statistical analyses. Results are presented as
incidence rate ratios (IRR) with 95% confidence intervals (CI).

Results
Descriptive statistics based on the first and last observation for each participant are shown
in Table 1. Most participants were female (78%) and most were married or cohabiting at the
first observation (76%). Mean age was 42.9 years (SD=8.8) at the first, and 51.4 (SD=8.8) at
the last, observation. For both women and men, the mean number of SA days increased in
dose-response manner with higher levels of psychological distress (supplementary table S1).
Results from the negative binomial hybrid model for the associations between
psychological distress and SA are shown in Figure 1. For both outcomes, there was a higher
risk of SA with higher level of psychological distress. The effect estimates were larger for the
between- than within-individual approach, particularly at the higher levels of distress. For
example, the IRR for SA during the survey year was 2.53 (95% CI 2.39−2.69) for persons with
high distress (GHQ scores 7-12) in the between-individual approach and 1.68 (95% CI
1.61−1.75) in the within-individual approach (p-value for the difference <0.001). In
Supplemental Tables S2 (SA during the survey year) and S3 (SA in the year following the
survey) we provide estimates for all covariates. The covariates generally showed smaller or
non-significant effects when the focus was on the within- rather than between-individual
variation over time. For example, IRRs for SA in the survey year in relation to self-reported
low social capital were 1.20 (95% CI 1.15-1.26) in the between-individual approach and 1.09
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(95% CI 1.06-1.12) in the within-individual approach (p-value for the difference <0.001). The
within-individual IRR for SA in the survey year in relation to high job demands was nonsignificant, while the between-individual estimate indicated a positive association (p-value
for the difference <0.0001). For low job control, an association was observed for SA during
the survey year (IRR 1.11, 95% 1.08−1.15 for within-individual approach), and the
magnitude of the effect estimates did not differ between the approaches (p-value for the
difference 0.83).
Age stratified within-individual estimates for SA in relation to psychological
distress are shown in Figure 2 (employees ≤45 years: 23,701 individuals with 46,852
observations, and employees >45 years: 30,852 individuals with 72,172 observations in the
survey year). In both outcome groups, at higher levels of distress there was an indication of
stronger associations with SA among those aged >45 vs. ≤45 years (interaction p-values for
age group*distress [categories: low, intermediate and high] for the SA in the survey year
were 0.166, 0.006, <0.001, respectively, and for the SA in the year following the survey
0.917, 0.115, <0.001). For SA during the survey year the IRR for those in high distress was
1.79 (95% CI 1.69−1.90) among those >45 years old and 1.49 (95% CI 1.40−1.59) among
those aged ≤45.
Gender-stratified results from within-individual analyses are presented in
Figure 3 (SA in the survey year: 9,075 men with 25,697 observations and 32,109 women
with 93,327 observations; SA year following the survey: 8,830 men with 24,881
observations, and 31,215 women with 90,276 observations). Interaction between gender
and psychological distress indicated some difference at the higher levels of psychological
distress (interaction p-values for gender*distress [categories: low, intermediate and high]
for the SA in the survey year were 0.353, 0.651, 0.016, respectively, and for SA the year
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following the survey 0.215, 0.027, 0.049, respectively). At the highest level of distress, the
IRR for SA in the survey year was 1.92 (95% CI 1.72−2.14) for men and 1.63 (95% CI
1.57−1.71) for women.
None of the included work-related factors showed consistent or significant
interactions with psychological distress (Supplemental Figures 2 and 3). There was a weak
indication that the association between psychological distress and SA was stronger for those
in the lower occupational class for the SA in the following year at the lower levels of distress
(interaction p-value for occupational class*distress (low, intermediate and high) 0.054, 0.04,
0.348, respectively, after accounting for the gender and age group interactions).
In the sensitivity analysis, adjusting for somatic health attenuated the
between-individual effect estimates, but the within-individual estimates remained similar to
the models without this adjustment (Supplemental Figure S4). Comparison between selfreported and work-unit level working conditions indicated no differences in the distress
estimates (Supplemental Figure S5).

Discussion
We examined associations between psychological distress and incidence of SA in a large
cohort of Finnish municipal employees. We observed a dose-response between distress and
SA in the year when distress was reported, as well as in the following year. Importantly, we
compared the effect estimates obtained from the between- and within-individual
approaches and showed that the within-individual approach produced weaker associations,
suggesting that unmeasured time-invariant factors have a meaningful effect on the
magnitude of the association between psychological distress and SA. Furthermore, the
observed associations were stronger among older than younger employees, and among
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men than women, but work-related factors did not moderate the associations in any
consistent way.
Almost all previous studies examining determinants of SA have used betweenindividual approaches or relied on only one measurement point for the examined
determinants, but some exceptions exist. In one longitudinal study psychosocial job quality
− was associated with a higher risk of SA (Milner et al., 2015), and another study using a
fixed effects approach has reported associations between organisational changes and SA
(Ingelsrud, 2014). These findings are in line with our finding for low workplace social capital
and low job control, but the earlier studies did not examine association between own
mental health and SA. To the best of our knowledge, only one study from Australia has
reported between- and within-individual associations for mental health status and SA
(Wooden et al., 2016). The effect estimates in that study were lower than what we
observed; within-individual IRRs 1.13 for men and 1.10 for women vs. 1.92 and 1.61,
respectively, in our study. This is possibly because sickness absence entitlements in Australia
vary from Scandinavia; provision of paid sick leave by Australian employers is a statutory
requirement that is not subsidized by any form of social insurance, and there is only modest
level of provision – a minimum of just 10 days of paid personal leave – which explains why
the levels as well as risk of SA were lower than in our study. The exposure (SF36 mental
health inventory) and outcome (self-reported SA) measures were also different from ours.
However, they also observed that accounting for the unmeasured time-invariant
confounders attenuated the associations between poor mental health and SA. Together
these findings suggest that researchers should be careful when making final conclusions and
recommendations from the studies using between-individual comparison approaches
because these may lead to overestimated associations.
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Of the tested potential moderators, we observed relative interaction of age
with psychological distress, particularly at higher levels of distress. We observed stronger
associations among employees over 45 years when compared to younger employees. This
may indicate that older employees are more vulnerable to psychological distress, that their
job tasks may be different causing more distress, or that their job tasks are such that they
cannot work when they have psychological symptoms. Work-related variables did not
consistently moderate the observed associations, though some had a direct withinindividual association with SA, suggesting that modifications of working conditions
(workplace social capital in particular) are needed to reduce SA.
We also observed stronger associations among men than women, which is in
agreement with prior studies on psychological distress and all-cause SA (Bultmann et al.,
2006; Stansfeld et al., 2011; Wooden et al., 2016). This may reflect differences in the
determinants of SA between genders; women are generally are absent from work more
often than men (Laaksonen et al., 2010; Mastekaasa, 2014) and a greater variety of causes
for their sickness absences could reduce the relative importance of psychological distress as
a determinant. In addition, gender differences in the association between psychological
distress and all-cause SA can also be due to differences in reporting psychological distress if
men scoring above a certain threshold on the GHQ scale have more severe and disabling
distress than women.. Furthermore, it is also possible that we were not able to control for
all gender-specific covariates, artificially creating differences in associations between men
and women.
The current study has several strengths including the large study population
with repeated measurements enabling the application of the within-individual approach and
the possibility to adjust models for several time-varying confounders. Our outcome data
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were complete and were derived from employers’ registers that included both short selfcertified and longer doctor-certified absence periods. However, some important study
limitations should be noted. One is that the study population was derived from the public
sector, which is female dominated due to the types of jobs in the public sector in Finland
(most common occupations such as nurses and teachers are female dominated). Thus, the
findings may not be generalizable to other working sectors or cultures with different SA
policies or study populations that are male dominated. Another potential weakness is the
self-reported nature of the exposure variable and hence the potential for reporting bias,
however, our outcome measure was objective. The GHQ-12 also does not distinguish
between different types of mental disorders (for example, for depression or anxiety).
Nevertheless, this measure has been used in epidemiological studies and has been shown to
have high reliability and good validity in relation to diagnosed affective disorders (Cano et
al., 2001; Goldberg et al., 1997; Makowska et al., 2002). It has also been suggested to be a
useful screening tool for mental distress (Romppel et al., 2013). As the shortest absence
spells are often self-certified and not recorded by cause, we could not perform causespecific analyses. Finally, although we did control for many possible time-variant
confounders, it is possible that some confounders affected shorter and longer absence
spells differently (Nielsen et al., 2006), and some yet unmeasured time-varying confounding
may have affected the effect estimates.
Our findings have three key implications. First, they indicated robust risk
estimates for the associations between psychological distress and all-cause SA while
controlling for all time-invariant factors in the models comparing individuals to themselves
at different time points. Second, our findings suggest that older employees may be more
vulnerable to SA when experiencing psychological distress than younger employees, and
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that men are more vulnerable than women. Third, these findings contribute to the scientific
evidence indicating the extent to which unmeasured time-invariant characteristics are
relevant in associations between psychological distress and SA. This suggests that using
longitudinal settings including repeated measurements from the same individuals is
essential for providing reliable evidence on the determinants of SA.

Conflicts of interest None declared
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Figure legends
Figure 1. Within- and between-individual incidence rate ratios with 95% confidence intervals
for sickness absence (SA) by different levels of psychological distress.
Figure 2. Within-individual incidence rate ratios with 95% confidence intervals for sickness
absence (SA) by different levels of pshychological distress stratified by age.
Figure 3. Within-individual incidence rate ratios with 95% confidence intervals for sickness
absence (SA) by different levels of psychological distress stratified by gender.
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Table 1. Descriptive statistics of the study population.
N (first
observation)
Age
Psychological distress (GHQ-12)
No
18,196
Low
10,356
Intermediate
7,938
High
4,694
Gender
Women
32,109
Men
9,075
Occupational class
High (ISCO 1-3)
22,394
Low (ISCO 4-9)
18,790
Marital status
Other
9,904
Married or cohabiting
31,280
Self-reported low workplace social capital
No
29,553
Yes (lowest 25%)
11,631
Self-reported high job demands
No
34,471
Yes (highest 25%)
6,713
Self-reported low job control
No
29,339
Yes (lowest 25%)
11,845
Job contract type
Permanent
34,283
Fixed-term
6,901
Body weight
Under or normal weight (BMI<25)
22,714
Overweight (25<BMI<30)
13,178
Obesity (BMI≥30)
5,292
Number of observations
2
18,726
3
11,899
4
6,920
5
3,639
First and last survey wave
First
2000
20,336
2004
7,789
2008
7,646
2012
5,413
2016
0

First observation
% / mean (sd)

Last observation
% / mean (sd)

42.9 (8.8)

51.4 (8.8)

44
25
19
11

45
24
18
13

78
22
54
46

58
42

24
76

26
74

72
28

73
27

84
16

81
19

71
29

71
29

83
17

94
6

55
32
13

45
36
19

45
29
17
9
First
49
19
19
13
0

Last
011
1117
1721
21
51
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Figure 1. Within- and between-individual incidence rate ratios with 95% confidence intervals
for sickness absence (SA) by different levels of psychological distress.
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Figure 2. Within-individual incidence rate ratios with 95% confidence intervals for sickness
absence (SA) by different levels of pshychological distress stratified by age.
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Figure 3. Within-individual incidence rate ratios with 95% confidence intervals for sickness
absence (SA) by different levels of psychological distress stratified by gender.
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Supplemental Table S1. Mean, standard deviation, median and inter-quartile range of SA
days by different levels of psychological distress (all observations*).
All SA days in the survey year
SD
Median Inter-quartile range

% (all
observations)
100

Mean
12.7

23.9

4

14

No
Low
Intermediate
High

46
24
18
12

9.9
12.2
15.2
21.2

19.9
21.7
25.7
35.1

3
4
6
8

10
12
17
23

Women

100

13.5

24.4

5

14

No
Low
Intermediate
High

44
25
19
12

10.6
12.8
15.7
21.9

20.3
22.0
25.9
35.4

4
5
6
9

11
13
17
24

Men

100

10.0

21.9

2

9

7.8
9.5
12.6
18.0

18.2
20.3
24.7
33.5

2
3
3
5

7
9
13
20

All

Psychological distress

Psychological distress

Psychological distress
No
52
Low
22
Intermediate
16
High
10
*Same individual is more than once in the data
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Supplemental Table S2. Within- and between-individual incident rate ratios (IRR) with 95%
confidence intervals (CI) for SA during the survey year by all covariates (Nindividuals=41,184,
Nobservations=119,024).
Within-individual
IRR [95% CI]
Male gender (vs. female)
Low distress (vs. no distress)
Intermediate distress (vs. no distress)
High distress (vs. no distress)
Wave 2004 (vs. wave 2000)
Wave 2008 (vs. wave 2000)
wave 2012 (vs. wave 2000)
Wave 2016 (vs. wave 2000)
Low occupation class (vs. high)
Married (vs. no)
Fixed-term contract (vs. continuing)
Overweight (vs. BMI<25)
Obese (vs. BMI<25)
Age 31-40 (vs. <31)
Age 41-50 (vs. <31)
Age 51-60 (vs. <31)
Age >60 (vs. <31)
Low workplace social capital (lowest quartile)
High job demand (highest quartile)
Low job control (lowest quartile)
Months worked in the SA follow-up time

Time-invariant
1.12***
[1.09,1.16]
1.33***
[1.29,1.38]
1.68***
[1.61,1.75]
1.04*
[1.01,1.07]
1.30***
[1.25,1.35]
1.28***
[1.22,1.34]
1.34***
[1.26,1.43]
1.05
[0.99,1.12]
0.99
[0.95,1.03]
0.79***
[0.76,0.82]
1.05*
[1.01,1.09]
1.12***
[1.05,1.19]
0.93*
[0.87,0.98]
0.82***
[0.75,0.89]
0.87**
[0.79,0.97]
1.03
[0.90,1.18]
1.09***
[1.06,1.12]
1.01
[0.98,1.04]
1.11***
[1.08,1.15]
1.11***
[1.10,1.11]

Between-individual
IRR [95% CI]
0.61***
[0.58,0.63]
1.43***
[1.36,1.50]
1.79***
[1.70,1.89]
2.53***
[2.39,2.69]
1.10
[0.97,1.24]
1.17**
[1.06,1.30]
1.15**
[1.04,1.27]
1.02
[0.92,1.13]
1.97***
[1.92,2.04]
0.92***
[0.89,0.95]
0.92*
[0.87,0.98]
1.30***
[1.26,1.35]
1.70***
[1.64,1.77]
0.86***
[0.79,0.94]
0.87***
[0.81,0.93]
0.85***
[0.79,0.92]
0.54***
[0.47,0.61]
1.20***
[1.15,1.26]
1.12***
[1.07,1.17]
1.10***
[1.06,1.15]
1.03***
[1.02,1.04]

Difference
P-value

p<0.0001
p<0.0001
p<0.0001
0.4356
0.0599
0.0655
p<0.0001
p<0.0001
0.0036
0.0001
p<0.0001
p<0.0001
0.2052
0.2753
0.6939
p<0.0001
0.0001
0.0003
0.8291
p<0.0001

*p-value <0.05
** p-value <0.01
*** p-value <0.001
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Supplemental Table S3. Within- and between-individual incident rate ratios (IRR) with 95%
confidence intervals (CI) for SA following the survey year by all covariates (Nindividuals=40,045,
Nobservations=115,157).
Within-individual
IRR [95% CI]
Male gender (vs. female)
Low distress (vs. no distress)
Intermediate distress (vs. no distress)
High distress (vs. no distress)
Wave 2004 (vs. wave 2000)
Wave 2008 (vs. wave 2000)
wave 2012 (vs. wave 2000)
Wave 2016 (vs. wave 2000)
Low occupation class (vs. high)
Married (vs. no)
Fixed-term contract (vs. continuing)
Overweight (vs. BMI<25)
Obese (vs. BMI<25)
Age 31-40 (vs. <31)
Age 41-50 (vs. <31)
Age 51-60 (vs. <31)
Age >60 (vs. <31)
Low workplace social capital (lowest quartile)
High job demand (highest quartile)
Low job control (lowest quartile)
Months worked in the SA follow-up time

Time-invariant
1.09***
[1.06,1.12]
1.20***
[1.16,1.25]
1.39***
[1.33,1.45]
1.28***
[1.24,1.32]
1.37***
[1.31,1.43]
1.26***
[1.20,1.33]
1.43***
[1.33,1.52]
1.03
[0.96,1.11]
1.07**
[1.02,1.11]
0.86***
[0.82,0.90]
1.01
[0.97,1.06]
1.05
[0.98,1.12]
0.81***
[0.76,0.87]
0.68***
[0.62,0.74]
0.74***
[0.66,0.83]
0.78***
[0.67,0.90]
1.07***
[1.04,1.11]
1.04*
[1.01,1.08]
1.09***
[1.06,1.13]
1.11***
[1.10,1.12]

Between-individual
IRR [95% CI]
0.61***
[0.59,0.64]
1.46***
[1.39,1.54]
1.68***
[1.59,1.78]
2.38***
[2.24,2.54]
1.13
[0.99,1.29]
1.07
[0.97,1.19]
1.01
[0.91,1.12]
0.90
[0.81,1.00]
1.97***
[1.91,2.03]
0.90***
[0.87,0.93]
0.95
[0.89,1.02]
1.34***
[1.29,1.39]
1.75***
[1.67,1.82]
0.84***
[0.77,0.92]
0.83***
[0.77,0.90]
0.80***
[0.74,0.87]
0.40***
[0.35,0.46]
1.23***
[1.18,1.29]
1.10***
[1.05,1.16]
1.10***
[1.05,1.14]
1.05***
[1.03,1.06]

Difference
P-value

p<0.0001
p<0.0001
p<0.0001
0.0671
p<0.0001
0.0002
p<0.0001
p<0.0001
p<0.0001
0.0149
p<0.0001
p<0.0001
0.5867
0.0009
0.2623
p<0.0001
p<0.0001
0.0848
0.8799
p<0.0001

* p-value <0.05
** p-value <0.01
*** p-value <0.001
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Supplemental Figure S1. Flowchart for the selection of the study population.
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Supplemental Figure S2. Within-individual incidence rate ratios for sickness absence (SA) on
the survey year by different levels of psychological distress stratified by workplace social
capital, job control, job demands, occupational class, and type of job contract.
85,282 observations from 36,913 individuals in the work unit level working conditions models.
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Supplemental Figure S3. Within-individual incidence rate ratios for sickness absence (SA) on
the year following survey by different levels of psychological distress stratified by work unit
social capital, job control, job demands, occupational class, and type of job contract.
82,578 observations from 35,996 individuals in the work unit working conditions models.

Page 7 of 9

Supplemental Figure S4. Within- and between-individual incidence rate ratios for sickness
absence (SA) by different levels of psychological distress while adjusting for register-based
and self-reported physical health. Only waves 2000-2008 included.
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Supplemental Figure S5. Within-individual incidence rate ratios for sickness absence (SA) by
different levels of psychological distress and using self-reported and work unit-level
variables.
85,282 observations from 36,913 individuals for SA in the survey year and 82,578 observations from 35,996
individuals for SA on the year following the survey year.
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