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Abstract

Objective: About one in every three employees seen by their occupational physician is absent from work because of psychosocial
health complaints. To implement preventive measures, it is necessary to identify predictors for this type of sickness absence.

Study Design and Setting: A meta-analysis was carried out to quantify the association between predictive factors and psychosocial
sickness absence and to assess clinical outcomes and heterogeneity. Eligible for inclusion were prospective studies that examined this
association and provided sufficient information to estimate summary odds ratios (SORs).

Results: Twenty prospective studies were included. Significant SORs for sick leave >3 days were found for being unmarried, 1.37
(95% confidence interval [CI] = 1.15—1.64), experiencing psychosomatic complaints, 1.79 (95% CI = 1.54—2.07), using medication,
3.13 (95% CI=1.71-5.72), having a burnout, 2.34 (95% CI = 1.59—3.45), suffering from psychological problems, 1.97 (95%
CI = 1.37—2.85), having low job control, 1.28 (95% CI = 1.23—1.33), having low decision latitude, 1.33 (95% CI = 1.16—1.56), and
experiencing no fairness at work, 1.30 (95% CI = 1.18—1.45).

Conclusion: This study shows that predictors of sickness absence can be identified in a homogeneous manner. The results provide leads
to public health interventions to successfully improve psychosocial health and to reduce sickness absence. © 2007 Elsevier Inc. All rights

reserved.
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1. Introduction

Sickness absence is a complex phenomenon [1]. It can
be the result of various causes, such as musculoskeletal
or psychosocial complaints, and the occurrence and course
can be influenced by a range of factors, such as demograph-
ics, health (behavior), mental health, work, personal and or-
ganizational factors [2—5]. The magnitude of sickness
absence due to psychosocial health complaints is substan-
tial and represents a major concern in Western societies
[6]. These complaints encompass both psychological condi-
tions, such as depression, as well as social problems, such
as work family conflicts [7]. In the Netherlands, about

* Funded by the Health Research and Development Council (Zorg
Onderzoek Nederland).

* Corresponding author. Tel.: +31-43-388-2368; fax: +31-43-388-
4128.

E-mail address: sfa.duijts@epid.unimaas.nl (S.F.A. Duijts).

0895-4356/07/$ — see front matter © 2007 Elsevier Inc. All rights reserved.

doi: 10.1016/j.jclinepi.2007.04.008

one in every three employees seen by their occupational
physician is absent from work because of psychosocial
health complaints [8]. For the individual, reintegration after
psychosocial absenteeism causes more difficulties and gen-
erally takes longer to return to work following physical
problems. For both employers and society, the conse-
quences of this type of sickness absence involve enhanced
payments and reduced productivity [9]. Because of the
economic and social impact of sickness absence due to psy-
chosocial health complaints, early intervention is an all-
important matter and should receive profound attention in
occupational health practice. At this moment, a randomized
controlled trial on the effectiveness of preventive interven-
tion in employees at risk for sickness absence due to psy-
chosocial health complaints is in progress. To enable
identification of at-risk employees, insight into predictive
factors for sickness absence due to psychosocial health
complaints is needed. For the trial, the predictive factors
were detected using data of the Maastricht Cohort Study
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What is new?

e Key substantive finding
Predictors of sick leave from a meta-analysis of
observational studies were unmarried status, psy-
chosomatic complaints, using medication, burnout,
psychological problems, low job control, low deci-
sion latitude, and unfairness at work.

e Key methodologic finding
Two-thirds of the presented effect sizes could be de-
termined using fixed effect pooling. In 60% of the
randomly determined effect sizes, possible explana-
tions for heterogeneity were identified.

on Fatigue at Work [7,10]. Employees who reported sick-
ness absence due to, for example, fatigue or conflicts at
work were identified, and predictive factors for this specific
type of sickness absence were assessed. Hereafter, an in-
strument consisting of these factors was developed to
screen employees for their risk of sickness absence and to
early intervene with these employees to prevent sickness
absence due to psychosocial health complaints [7]. Results
of the trial will be known in April 2007. To have a large-
scale overview of research on influential factors and to pro-
vide the results of the trial a scientific basis, the current
meta-analysis attempted to identify predictive factors for
sickness absence due to psychosocial health complaints.
The multiversity of sickness absence promotes the explora-
tion of factors for separate causes of the concept. That is,
studying sickness absence due to, for example, musculo-
skeletal problems might ascertain other predictive factors
(e.g., ergonomic and physical factors) and probably other
results than the assessment of sickness absence due to psy-
chosocial health complaints. However, in contrast to several
somatic reasons for sickness absence, psychosocial causes
for sickness absence are rarely explicitly described in stud-
ies. Moreover, numerous studies seem to explore all-causes
sickness absence because underlying diagnoses for sickness
absence are not identified or reported. Consequently, the
partition of psychosocial complaints from all-causes sick-
ness absence is a complex and rather indefinite process.
To optimize this extrication, and to increase the probability
of assessing studies on sickness absence due to psychoso-
cial health complaints, the omission of studies on sickness
absence due to specific somatic complaints is essential.
With this, the exclusion of all-causes sickness absence stud-
ies cannot be guaranteed, but the homogeneity of the re-
maining set of studies improves. Up to now, neither
a systematic summary of previous studies nor a quantifica-
tion of predictive factors for sickness absence due to psy-
chosocial health complaints has been conducted. Above
all, no attention has been given to the expected presence

of heterogeneity when studying this association. Our hy-
pothesis is that clarification of these issues could provide
imperative leads to public health interventions to prevent
sickness absence due to psychosocial health complaints.
The objective of this study is to review all epidemiologic
studies up to August 2006 exploring predictive factors for
sickness absence due to psychosocial health complaints,
by assessing the clinical outcomes of selected studies and
by quantifying the association.

2. Methods
2.1. Search strategy

Publications were identified through computerized Med-
line, PsycINFO, and Embase searches for studies that have
been published up to August 2006, with no language re-
strictions. The keywords used were rather broad, that is,
sickness absence and its determinants, and involved combi-
nations of demo*, health, mental health, fatigue, psycho*,
person*, organ®, econ*, environment*, predict*, absentee-
ism, sick leave, and sickness absence. Additionally, refer-
ences cited in published original and review papers were
examined until no further studies were found. Eligible for
inclusion in this meta-analysis were all prospective studies
that addressed the influence of potentially predictive fac-
tors, such as sociodemographic factors, health (behavior),
mental health, psychosocial work factors, personal factors,
and organizational factors, on sickness absence due to psy-
chosocial health complaints. Also, studies that provided
sufficient information to estimate an odds ratio (OR) as
well as its associated standard error (SE) were suitable
for inclusion. The International Classification of Primary
Care was used to recognize the psychosocial health com-
plaints, in which both psychological and social problems
were included. Studies that addressed a specific disease
or condition as the main cause for sickness absence, such
as musculoskeletal, cardiovascular, and respiratory condi-
tions, were omitted. With this, the homogeneity of the set
of remaining studies increased, but the exclusion of all-
causes sickness absence studies could not be guaranteed.
This selection method might be disputable, but is thought
to be the most optimal manner to retrieve studies on the as-
sociation between predictive factors and sickness absence
due to psychosocial health complaints.

2.2. Data extraction

Several hundreds of references and abstracts were
scanned for eligibility to select those relevant for our pur-
poses and to determine the main focus of the articles. Qual-
itative and quantitative information was extracted from
each paper by two reviewers. For one reviewer, the original
papers were blinded for authors, affiliations, journal name,
publication year, and acknowledgments. The reviewers in-
dependently assessed the following qualitative items:
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general information (i.e., geographic area of the study),
population characteristics (i.e., type of subjects and set-
ting), study characteristics (i.e., design, type of predictor,
measures, and follow-up time), study outcome (i.e., occur-
rence of sick leave [11]), and type of sickness absence data
(i.e., self-reported data or data from employer’s records).
“Occurrence of sick leave” data were divided into two pe-
riods, that is, medically uncertified (=3 working days) and
medically certified sick leaves (>3 working days). This
partition was based on the lowest duration of certified sick
leaves found in the included studies (i.e., >3 days). In ad-
dition, the study characteristic “minimum duration of sick
leave” was used as a factor in the sensitivity analyses to in-
vestigate its potential reason for heterogeneity. Further-
more, original quantitative data that allowed us to pool
crude or adjusted ORs, and their corresponding SEs, were
extracted from the articles to estimate the association be-
tween a range of predictive factors and sickness absence
due to psychosocial health complaints. Adjusted effects
were estimated using the most complete models, that is,
all models were adjusted for demographic factors and addi-
tional factors such as behavioral risks (e.g., smoking, alco-
hol), health status, occupation, and baseline sickness
absence. Data that could not be obtained directly were re-
calculated when necessary. When adjusted ORs could not
be calculated, two-way tables were constructed to calculate
the unadjusted ORs and corresponding SEs [12]. Results re-
ported in rate ratios, that is, the quotient of the incidence
rates in the exposed and nonexposed group, were consid-
ered comparable to results reported in ORs. When there
was disagreement between reviewers on qualitative or quan-
titative data, it was discussed until consensus was reached.

2.3. Statistical analysis

We pooled ORs if at least two studies reported data on the
relation between a specific predictive factor and sickness ab-
sence. However, when the reported results within a single
study (population) were stratified for different categories
of a specific predictive factor, we estimated an intrastudy ef-
fect (intrastudy odds ratios [IOR]). Standard meta-analytic
procedures assume that results within a given analysis are in-
dependent. Our sorting of quantitative data, extracted from
the included articles, into definite categories of predictive
factors ensured that all of the summary odds ratios (SOR)
would be based on independent samples [13]. We used the
Stata statistical software package (StataCorp, College Sta-
tion, TX, USA) [14] to weight log ORs by the inverse of their
variances to obtain a pooled measure and the corresponding
95% CI. When results from the fixed and random effects
models were different, we presented the latter as it represents
a more conservative approach. Heterogeneity was investi-
gated by evaluating whether CIs around the individual effect
sizes of pooled studies overlapped sufficiently and by using
the DerSimonian and Laird Q statistic (P < 0.10) [15]. To
explore possible reasons for the observed heterogeneity,

sensitivity analyses were performed on the following study
characteristics: geographical area, measures of predictive
factors, follow-up time, and minimum duration of sick leave.

3. Results
3.1. Study characteristics

Approximately 200 references were identified in total.
The publications were scanned, particularly on the cause
of sickness absence, and initially 56 epidemiologic studies
of predictive factors for sickness absence due to psychoso-
cial health complaints were found to be relevant. Thirty-six
of these articles were excluded—11 because a cross-
sectional study design was used, 24 because no sufficient
data could be extracted, and one because extremely fa-
tigued employees were included at baseline. The remaining
20 articles that were included in the review [1,2,16—33]
described prospective cohort studies, were published in
English, and were, with the exception of one [18], all per-
formed in Europe (Table 1). The studies were carried out in
a range of occupational settings, including the industrial
sector, the health care sector, the public sector, and the ed-
ucational sector. Most studies investigated the association
between a range of predictive factors and sickness absence
—nine were focused at sociodemographic factors (SD)
[16,18—20,22,24,26,27,30], eight at health (behavior) (H)
[16—18,20,21,24,26,30], eight at mental health (MH) in-
cluding fatigue [1,17,18,20,21,24,26,30], 18 at psychoso-
cial work factors (PS) [2,16—24,26—33], two at personal
factors (P) [22,24], and seven at organizational factors
(0) [19,21—23,25,30,31]. Apart from one study that used
employer’s records to gather information about predictive
factors [25], all studies used self-administered question-
naires to assess the influence of predictive factors on sick-
ness absence due to psychosocial health complaints. Two
studies used self-reported sickness absence data [19,20],
and the remaining studies only used employer’s records
to determine the occurrence of sick leave (Table 1).

3.2. SORs

Crude and adjusted IORs and SORs for the influence of
predictive factors on occurrence of sick leave <3 days
(Table 2) and occurrence of sick leave >3 days (Table 3)
were calculated by means of data extracted from the 20 in-
cluded studies. Two-third of the presented effect sizes were
determined using fixed effect pooling. Significant adjusted
ORs, exclusively on occurrence of sick leave <3 days,
were found in four predictive factors, that is, no exercising,
1.19 (1.06—1.35), being exposed to job strain, 1.20
(1.13—1.28), suffering from life events, 1.14 (1.03—1.27),
and going through reorganization, 1.32 (1.15—1.52). Sig-
nificant adjusted ORs on both occurrence of sick leave
=<3 days and occurrence of sick leave >3 days were found
in eight predictive factors, that is, being unmarried, 1.28
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Characteristics of studies on the association between predictive factors and sickness absence due to psychosocial health complaints

Reference Country (yr) Participants, setting Predictor(s)* Measures” FU°  Min dur?
Janssen et al., 2003 [1] Netherlands (2003) Employees from different sectors MH Quest; employer’s records 6 42
Niedhammer et al., 1998 [2] France (1998) Electricity firm employees PS Quest; employer’s records 12 7
Ala-Mursula et al., 2002 [16] Finland (2002) Municipal employees SD,H,PS Quest; employer’s records 36 3
Andrea et al., 2003 [17] Netherlands (2003) Employees from different sectors H,MH,PS Quest; employer’s records 18 90
Bourbonnais and Mondor, Canada (2001) Nurses SD,H,MH,PS Quest; employer’s records 20 5
2001 [18]
De Croon et al., 2003 [19] Netherlands (2003) Truck drivers SD,PS,O Quest; self-report abs data 24 14
Eriksen et al., 2003 [20] Norway (2003) Nurses’ aides SD,H,MH,PS Quest; self-report abs data 3 3
Godin and Kittel, 2004 [21] Belgium (2004) Employees from different sectors H,MH,PS,0 Quest; employer’s records 12 7
Hammer et al., 1981 [22] USA (1981) Manufacturing employees SD,PS.PO Quest; employer’s records 12 14
Kivimaki et al., 2000 [23] Finland (2000) Hospital staff PS,0 Quest; employer’s records 24 4
Kivimaki et al., 2001 [24] Finland (2001) Hospital employees SD,H.MH,PS,P  Quest; employer’s records 24 3
Knutsson and Goine, 1998 [25] Sweden (1998) Manufacturing employees (6] Employer’s records 12 30
Krantz and Ostergren, 2002 [26] Sweden (2002) Employees from different sectors SD,H,MH,PS Quest; employer’s records 12 14
Melchior et al., 2003 [27] France (2003) Electricity firm employees SD,PS Quest; employer’s records 72 7
North et al., 1996 [28] England (1996) Civil servants PS Quest; employer’s records 12 7
Rael et al., 1995 [29] England (1995) Civil servants PS Quest; employer’s records 12 7
Vaananen et al., 2003 [30] Finland (2003) Industrial employees SD,H.MH,PS,0 Quest; employer’s records 21 4
Vaananen et al., 2004 [31] Finland (2004) Industrial employees PS,0 Quest; employer’s records 21 4
Vahtera et al., 2004 [32] Finland (2004) Municipal employees PS Quest; employer’s records 66 3
Verhaeghe et al., 2003 [33] Belgium (2003) Health care employees PS Quest; employer’s records 12 10

? Potential predictors: (SD) Sociodemographic factors; (H) Health; (MH) Mental health; (PS) Psychosocial work factors; (P) Personal factors; (O)

Organizational factors.

® Quest: self-administered questionnaire; self-report abs data: self-reported absence data; Employer’s records: absence data from personnel department

records.
¢ FU: Follow-up time in months.
4 Min dur: minimum duration of certified sick leave in days.

(1.14—1.44) and 1.37 (1.15—1.64), respectively, experienc-
ing psychosomatic complaints, 1.43 (1.08—1.90) and 1.79
(1.54—2.07), using medication, 1.44 (1.32—1.58) and 3.13
(1.71-5.72), having a burnout, 1.28 (1.23—1.34) and 2.34
(1.59—3.45), suffering from psychological problems, 1.27
(1.23—1.31) and 1.97 (1.37—2.85), having low job control,
1.27 (1.14—1.39) and 1.28 (1.23—1.33), having low deci-
sion latitude, 1.23 (1.15—1.30) and 1.33 (1.13—1.56), and
experiencing low fairness at work, 1.19 (1.06—1.33) and
1.30 (1.18—1.45). Finally, significant adjusted ORs, exclu-
sively on occurrence of sick leave >3 days, were found in
13 predictive factors, that is, being low educated, 1.85
(1.59—2.33), using alcohol, 1.24 (1.02—1.52), being fa-
tigued all the time, 1.32 (1.04—1.69), enjoying low work
time control, 1.15 (1.10—1.20), enduring psychological
job demands, 1.15 (1.12—1.19), having low skill discretion,
1.11 (1.02—1.20), having low decision authority, 1.49
(1.04—2.13), being unsatisfied with the job, 1.92
(1.49—2.50), having a physically demanding job, 1.66
(1.45—1.90), experiencing a high need for recovery, 2.15
(1.01—4.62), suffering from treats or violence, 1.26
(1.10—1.44), being overcommitted, 1.15 (1.03—1.29), and
a low level of unemployment in the community, 1.39
(1.03—1.89) (Tables 2 and 3).

3.3. Sensitivity analyses

We further examined the IORs and SORs attained by
random effect pooling, according to geographical area,

measures of predictive factors, follow-up time, and mini-
mum duration of sick leave to explore the influence of these
parameters on the outcome estimates (Tables 2 and 3). Sen-
sitivity analyses revealed statistically significant effects of
the parameter ‘“‘geographical area” in four random effect
ORs, that is, the crude and adjusted ORs of psychological
problems on occurrence of sick leave >3 days
(P =0.078 and P = 0.003, respectively); and the adjusted
ORs of social support on occurrence of sick leave <3 days
(P =0.006), and occurrence of sick leave >3 days
(P = 0.053). In eight random effect IORs and SORs, differ-
ences in ‘“‘measures of predictive factors’” might explain the
heterogeneity in the associations. Because of a lack of ob-
servations per measurement, no specific P-values could be
given. Sensitivity analyses revealed statistically significant
effects of the parameter “follow-up time,” exclusively on
occurrence of sick leave >3 days, in five random effect
ORs, that is, the crude OR of education (P = 0.018), the ad-
justed OR of fatigue (P = 0.037), the crude OR of psycho-
logical problems (P = 0.078), the crude OR of physical
demands (P = 0.008), and the adjusted OR of reorganiza-
tion (P = 0.002). Finally, sensitivity analyses revealed sta-
tistically significant effects of the parameter ‘“minimum
duration of sick leave,” exclusively on occurrence of sick
leave >3 days, in four random effect ORs, that is, the crude
OR of education (P = 0.017), the adjusted OR of fatigue
(P =0.031), the crude OR of psychological problems
(P=0.078), and the adjusted OR of reorganization
(P =0.029) (Tables 2 and 3).
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Table 2

Crude and adjusted intrastudy odds ratios (IOR) and summary odds ratios (SOR) for the influence of predictive factors on occurrence of sick leave

(duration <3 days)

Predictive factors Crude odds ratios/reference(s)

Adjusted odds ratios/reference(s)*

Sociodemographics
Marital status
(married vs. unmarried)

Health (behavior)
Psychosomatic complaints
(no 0; yes 1)
Smoking (no 0; yes 1)
Alcohol (moderate vs. high)
Physical exercise (yes 0; no 1)

IOR  1.28 (1.14—1.44)"
Kivimaki et al., 2001 [24]

IOR  1.43 (1.08—1.90)“%/Kivimaki et al., 2001 [24]

IOR  0.91 (0.76—1.09)*/Kivimaki et al., 2001 [24]
IOR 120 (0.96—1.52)"/Kivimaki et al., 2001 [24]
IOR  1.19 (1.06—1.35)"/Kivimaki et al., 2001 [24]

Medication use (no 0; yes I) IOR 1.44 (1.32—1.58)"/Bourbonnais and Mondor, IOR 1.44 (1.32—1.58)*/Bourbonnais and
2001 [18] Mondor, 2001 [18]
Mental health
Burnout (per SD) IOR  1.28 (1.23—1.34)"/Bourbonnais and Mondor, IOR  1.28 (1.23—1.34)"/Bourbonnais and Mondor,
2001 [18] 2001 [18]
Psychological problems IOR  1.28 (1.22—1.33)"/Bourbonnais and Mondor, SOR  1.27 (1.23—1.31)"/Bourbonnais and Mondor,
(no 0; yes 1) 2001 [18] 2001 [18], Kivimaki et al., 2001 [24]
Psychosocial work factors
Job control SOR 1.49 (1.04—2.08)““/North et al., SOR  1.27 (1.14—1.39)*/Kivimaki et al., 2001

(very much 1; not at all 4)

Work time control (high vs. low)

1996 [28], Vahtera et al., 2004 [32]

[24], North et al., 1996 [28], Vahtera et al.,
2004 [32]
IOR  0.93 (0.83—1.23)"/Kivimaki et al., 2001 [24]

Psychological job demands SOR  0.83 (0.57—1.21)“YNiedhammer et al., 1998 [2], SOR 0.96 (0.71—1.30)°*/Niedhammer et al.,

(low 1; high 4)

Job strain IOR
(nonexposed vs. most exposed )
Decision latitude (high 1; low 4) IOR

2001 [18]

Melchior et al., 2003 [27]

Melchior et al., 2003 [27], North et al., 1996 [28]

1.20 (1.13—1.28)°/Bourbonnais and Mondor, IOR

1.59 (1.43—1.75)"/Niedhammer et al., 1998 [2], IOR

1998 [2], Kivimaki et al., 2001 [24],
Melchior et al., 2003 [27], North et al.,
1996 [28], Vaananen et al., 2004 [31]
1.20 (1.13—1.28)/Bourbonnais and Mondor,
2001 [18]
1.23 (1.15—1.30) ®/Niedhammer et al., 1998
[2], Melchior et al., 2003 [27]

Social support (high 1; low 4) SOR  1.09 (0.92—1.28)¢/Niedhammer et al., 1998 [2], SOR 1.08 (0.98—1.18)>/Niedhammer et al., 1998 [2],

Bourbonnais and Mondor, 2001 [18], Melchior
et al., 2003 [27], North et al., 1996 [28], Rael

et al., 1995 [29]
Fairness (very much 1; not at all 5)
Treats/violence (no 0; yes I) IOR

Personal factors
Life events
(not hard 1; extremely hard 3)

Organizational factors
Reorganization (no 0; yes I)

1.13 (0.97—1.32)/Kivimaki et al., 2000 [23] IOR

Bourbonnais and Mondor, 2001 [18], Kivimaki

et al., 2001 [24], Melchior et al., 2003 [27],

North et al., 1996 [28], Rael et al., 1995 [29]
IOR 1.19 (1.06—1.33)"/Vaananen et al., 2004 [31]
1.09 (0.98—1.21)“*/Kivimaki et al., 2000 [23]

IOR  1.14 (1.03—1.27)%Kivimaki et al., 2001 [24]

IOR  1.32 (1.15—1.52)"/Vaananen et al., 2004 [31]

% Adjusted summary effects were estimated using the most complete models, that is, all models were adjusted for demographic factors. Additional factors
included in these associations were behavioral risks, health status, occupation, and baseline sickness absence.

® Fixed effects modeling.

¢ Random effects modeling.

d Statistically significant effect of measures.

¢ No statistically significant effect of included parameters.
f Statistically significant effect of geographical area.

IORs and SORs attained by random effect pooling in
which “measures of predictive factors” were a reason for
heterogeneity, and in which no statistical effect of the pa-
rameters could be found, were further explored. As regards
health-related factors, the observed heterogeneity in the ad-
justed OR of psychosomatic complaints, and occurrence of
sick leave =<3 days could be explained by the pooling of
self-rated health and diagnosed illness. Separate pooling
of these ORs resulted in 1.66 (1.45—1.91) and 1.25

(1.12—1.39), respectively. Also, a contrast is found in the
results of physical exercise when looking at occurrence of
sick leave >3 days. Pooling men and women separately
might solve the observed heterogeneity in the crude associ-
ation, resulting in 1.47 (1.32—1.59) and 1.18 (1.11—1.28),
respectively. Regarding psychosocial work factors, the
heterogeneity in the crude OR of job control and occur-
rence of sick leave >3 days could be explained because
one of the included studies examined both self-rated and



Table 3

Crude and adjusted intrastudy odds ratios (IOR) and summary odds ratios (SOR) for the influence of predictive factors on occurrence of sick leave (duration >3 days)

Predictive factors

Crude odds ratios/reference(s)

Adjusted odds ratios/reference(s)*

Sociodemographics
Age (<40 vs. >40)

Sex (male 0; female I)
Education (university vs. none)

Marital status (married vs. unmarried)

Health (behavior)
Psychosomatic complaints
(no 0; yes 1)
Smoking (no 0; yes I)
Alcohol (moderate vs. high)
BMI (per SD)
Physical exercise (yes 0; no 1)

Medication use (no 0; yes 1)
Prior absence (no 0; yes 1)

Mental health
Burnout (per SD)
Fatigue
(no fatigue vs. always fatigued )
Psychological problems (no 0; yes I)

Psychosocial work factors
Job control (very much 1; not at all 4)
Work time control (high vs. low)

Psychological job demands (low I;
high 4)

Job strain

(nonexposed vs. most exposed )
Skill discretion (high 1; low 4)
Decision authority (high 1; low 4)

Decision latitude (high 1; low 4)

SOR

IOR

SOR

SOR

SOR
IOR
IOR
IOR
IOR

IOR
IOR

IOR
SOR

SOR

SOR

SOR

SOR

SOR

SOR

SOR

1.03 (0.97—1.09)°/Ala-Mursula et al., 2002 [16], De Croon
et al., 2003 [19], Eriksen et al., 2003 [20], Krantz
and Ostergren, 2002 [26]
0.83 (0.61—1.12)/Eriksen et al., 2003 [20]
1.61 (1.09—2.38)“%¢/Ala-Mursula et al., 2002 [16],
De Croon et al., 2003 [19], Krantz and Ostergren, 2002 [26]
1.05 (1.01—1.10)*/Ala-Mursula et al., 2002 [16], De Croon
et al., 2003 [19], Krantz and Ostergren, 2002 [26]

2.18 (1.75—2.72)b/Andrea et al., 2003 [17], Krantz and
Ostergren, 2002 [26]

1.31 (1.1 1—1.56)b/A1a—Mursula et al., 2002 [16]

1.00 (0.85—1.16)*/Ala-Mursula et al., 2002 [16]

1.54 (1.28—1.86)"/Ala-Mursula et al., 2002 [16]

1.32 (1.06—1.64)“¢/Ala-Mursula et al., 2002 [16]

3.13 (1.71—5.72)®/Bourbonnais and Mondor, 2001 [18]
2.12 (0.99—4.53)“¢/De Croon et al., 2003 [19]

2.34 (1.59—3.45)b/B0urb0nnais and Mondor, 2001 [18]
1.36 (1.07—1.72)Janssen et al., 2003 [1], Andrea
et al., 2003 [17]
2.70 (0.85—8.55)™%¢/Andrea et al., 2003 [17],
Bourbonnais and Mondor, 2001 [18]

1.43 (1.08—1.92)“¢/De Croon et al., 2003 [19],
North et al., 1996 [28], Vahtera et al., 2004 [32]

1.22 (1.15—1.28)b/Ala-Mursula et al., 2002 [16], Eriksen et al.,
2003 [20]

1.15 (0.92—1.44)°’f/Andrea et al., 2003 [17], De Croon et al.,
2003 [19], Eriksen et al., 2003 [20], Krantz and Ostergren,
2002 [26], Melchior et al., 2003 [27], North et al., 1996 [28],
Vahtera et al., 2004 [32]

1.48 (1.09—2.01)*/Bourbonnais and Mondor, 2001 [18], Krantz
and Ostergren, 2002 [26]
1.18 (1.03—1.33)"/Vahtera et al., 2004 [32]

1.27 (1.12—1.45)"/Eriksen et al., 2003 [20], Vahtera

et al., 2004 [32]
1.49 (1.39—1.61)°/Niedhammer et al., 1998 [2], Andrea

et al., 2003 [17], Krantz and Ostergren, 2002 [26], Melchior
et al., 2003 [27]

IOR

IOR

SOR

IOR
IOR

SOR

IOR

IOR
SOR

SOR

SOR

SOR

SOR

SOR

SOR

SOR

SOR

1.85 (1.59—2.33)*/Godin and Kittel, 2004 [21]

1.37 (1.15—1.64)*/Kivimaki et al., 2001 [24]

1.79 (1.54—2.07)"Andrea et al., 2003 [17], Eriksen et al., 2003
[20], Kivimaki et al., 2001 [24], Vaananen et al., 2003 [30]

1.08 (0.82—1.41)"/Kivimaki et al., 2001 [24]

1.24 (1.02—1.52)°/Kivimaki et al., 2001 [24]

0.95 (0.76—1.19)"/Hammer et al., 1981 [22], Baltes
et al., 1999 [36]
3.13 (1.71—5.72)®/Bourbonnais and Mondor, 2001 [18]

2.34 (1.59—3.45)b/B0urb0nnais and Mondor, 2001 [18]

1.32 (1.04—1.69)“%/Janssen et al., 2003 [1], Andrea
et al., 2003 [17], Eriksen et al., 2003 [20]

1.97 (1.37—2.85)“"/Andrea et al., 2003 [17], Bourbonnais
and Mondor, 2001 [18], Kivimaki et al., 2001 [24], Vaananen
et al., 2003 [30]

1.28 (1.23—1.33)°/Ala-Mursula et al., 2002 [16], Godin
and Kittel, 2004 [21], Kivimaki et al., 2001 [24], North
et al., 1996 [28], Vahtera et al., 2004 [32]
1.15 (1.10—1.20)b/Ala-Mursula et al., 2002 [16], Kivimaki
et al., 2001 [24]
1.15 (l.12—1.19)°‘f/Ala-Mursu1a et al., 2002 [16], Andrea et al.,

2003 [17], Godin and Kittel, 2004 [21], Kivimaki et al., 2001 [24],

Melchior et al., 2003 [27], North et al., 1996 [28], Vaananen
et al., 2004 [31], Vahtera et al., 2004 [32], Verhaeghe et al.,
2003 [33]

1.27 (0.7872.09)°’[7B0urb0nnais and Mondor, 2001 [18], Verhaeghe

et al., 2003 [33]

1.11 (1.0271.20)b/Vaananen et al., 2003 [30], Vahtera
et al., 2004 [32]

1.49 (1.04—2.13)“/Vaananen et al., 2003 [30], Vahtera
et al., 2004 [32]

1.33 (1.13—1.56)*!/Niedhammer et al., 1998 [2], Ala-Mursula
et al., 2002 [16], Melchior et al., 2003 [27], Verhaeghe et al.,
2003 [33]
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Social support (high 1; low 4) SOR

Job satisfaction (very satisfied 1; IOR
dissatisfied 5)

Physical demands (low vs. high) SOR

Need for recovery (low vs. high) IOR

Fairness (very much I; not at all 5) IOR

Treats/violence (no 0; yes 1) IOR

Personal factors
Life events (not hard 1; extremely
hard 3)
Domestic responsibility (low vs. high) IOR

Organizational factors
Overcommitment (no 0; yes 1)

Unemployment (no 0; yes 1) IOR
Reorganization (no 0; yes 1) IOR
Company size (<10 vs. >100) IOR

1.22 (1.08—1.39)°‘f/Andrea et al., 2003 [17], Bourbonnais
and Mondor, 2001 [18], Eriksen et al., 2003 [20], Krantz
and Ostergren, 2002 [26], Melchior et al., 2003 [27], North
et al., 1996 [28], Rael et al., 1995 [29], Vahtera et al., 2004
[32]

1.45 (1.03—2.04)"/Andrea et al., 2003 [17]

1.45 (1.17—1.80)°’d/De Croon et al., 2003 [19], Eriksen
et al., 2003 [20], Vahtera et al., 2004 [32]

1.85 (0.95—3.59)“¢/De Croon et al., 2003 [19]

1.30 (1.12—1.54)/Eriksen et al., 2003 [20]
1.52 (1.36—1.70)*/Kivimaki et al., 2000 [23]

1.19 (0.62—2.28)°/Hammer et al., 1981 [22]

1.58 (1.36—1.84)“¢/Knutsson and Goine, 1998 [25]
1.09 (1.02—1.18)*/Kivimaki et al., 2000 [23]

2.52 (1.19—5.37)"/De Croon et al., 2003 [19]

SOR

IOR
IOR
IOR

IOR
IOR

IOR

IOR
IOR
SOR

1.08 (1.00—1.16)°’h/Andrea et al., 2003 [17], Bourbonnais
and Mondor, 2001 [18], Eriksen et al., 2003 [20], Godin
and Kittel, 2004 [21], Kivimaki et al., 2001 [24], Melchior
et al., 2003 [27], North et al., 1996 [28], Rael et al., 1995 [29],
Vaananen et al., 2003 [30], Vahtera et al., 2004 [32], Verhaeghe
et al., 2003 [33]

1.92 (1.49—2.50)"/Andrea et al., 2003 [17]

1.66 (1.45—1.90)"/Vahtera et al., 2004 [32]

2.15 (1.01—4.62)"/De Croon et al., 2003 [19]
1.30 (1.18—1.45)"/Vaananen et al., 2004 [31]
1.26 (1.10—1.44)/Kivimaki et al., 2000 [23]

1.09 (0.93—1.29)*/Kivimaki et al., 2001 [24]

1.15 (1.03—1.29)b/G0din and Kittel, 2004 [21]

0.72 (0.53—0.97)“¥/Knutsson and Goine, 1998 [25]

1.25 (0.94—1.68)°’d’e/G0din and Kittel, 2004 [21],
Kivimaki et al., 2000 [23], Vaananen et al., 2004 [31]

# Adjusted summary effects were estimated using the most complete models, that is, all models were adjusted for demographic factors. Additional factors included in these associations were behavioral
risks, health status, occupation, and baseline sickness absence.

" Fixed effects modeling.

¢ Random effects modeling.
d
e

f

€ Statistically significant effect of measures.

Statistically significant effect of follow-up time.
Statistically significant effect of minimum duration of sick leave.
No statistically significant effect of included parameters.

" Statistically significant effect of geographical area.
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organizational-rated job control in both men and women.
Excluding this study from the overall pooling reveals an
OR of 1.25 (1.10—1.41). Similarly, the heterogeneity in
the crude association between psychological job demands
and occurrence of sick leave <3 days can be attributed to
the pooling of both self-reported and external-reported
job demands. Separate pooling of these ORs resulted in
0.97 (0.89—1.06) and 0.56 (0.48—0.66), respectively. The
heterogeneity in the crude OR of need for recovery and oc-
currence of sick leave >3 days could be explained by the
pooling of two different classifications of need for recovery,
specifically low versus medium and low versus high need
for recovery. Separate pooling of these ORs resulted in
1.21 (0.64—2.30) and 2.42 (2.38—2.46), respectively. Of
the remaining randomly pooled ORs, no specific reason
of the observed heterogeneity could be found (Tables 2
and 3).

4. Discussion
4.1. General findings

In this meta-analysis, a thorough summary of studies ex-
ploring predictive factors for sickness absence due to psy-
chosocial health complaints is given. Two-third of the
presented effect sizes could be determined using fixed ef-
fect pooling, that is, differences in study characteristics
did not significantly influence the outcomes. In approxi-
mately 60% of the randomly determined effect sizes, possi-
ble explanations for heterogeneity could be revealed. The
main results indicate that being unmarried, experiencing
psychosomatic complaints, using medication, having
a burnout, suffering from psychological problems, having
low job control, having low decision latitude, and experi-
encing no fairness at work are significant predictors for oc-
currence of sick leave, both uncertified short spells (<3
days) and certified sick leaves (>3 days). Given the
comprehensiveness of our analysis, we are unable to give
a complete review of all predictive associations within the
limits of this paper. We will however discuss the rationale
of using psychosocial health complaints as a cause of sick-
ness absence, interpret some noteworthy outcomes, present
limitations, and give recommendations for clinicians and
policymakers.

4.2. Psychosocial health complaints

This meta-analysis attempted to focus on studies regard-
ing predictors of sickness absence due to psychosocial
health complaints, rather than studies related to all-causes
sickness absence. Though, not a single study uses the def-
inition “‘psychosocial health complaints” to label their
main outcome. The rationale for still performing this
meta-analysis concerns the necessity of early identifying
employees at risk for this specific type of sickness absence
because they encounter more difficulties in returning to the

workplace than other absentees. Also, the time period nec-
essary to develop psychosocial health complaints of such
a level that a rather healthy employee is unable to work
differs from the necessary time period employees with so-
matic problems, such as musculoskeletal, cardiovascular, or
respiratory complaints, encounter. Herewith, there might be
a significant difference between predictive factors for sick-
ness absence due to psychosocial health complaints and
those found in employees at risk for sickness absence due
to abovementioned conditions. As a result of the exclusion
of studies on predictors of sickness absence due to explicit
somatic conditions, the probability of including studies
with primarily “psychological” and ‘“‘social” causes in
apparently healthy employees increases. Even though the
exclusion of all-causes sickness absence studies cannot be
guaranteed, the homogeneity of the remaining set of studies
improves. This selection method might be considered as
erroneous but is thought to be the most optimal manner
to retrieve studies on the association between predictive
factors and sickness absence due to psychosocial health
complaints.

4.3. Interpretation of findings

As regards demographic factors, a slightly increased, but
statistically insignificant and inconclusive SOR in the fixed
effect pooling of age and occurrence of sick leave was
found in this meta-analysis. This could be a consequence
of the dissimilarity in the association. On the one hand,
the incidence of sickness absence and the number of ab-
sences per person are highest among young workers. On
the other hand, a positive correlation between age and the
presence of chronic diseases, and consequently sickness ab-
sence, exists [34]. A decreased insignificant crude OR was
found on the association between sex and sickness absence
due to psychosocial health complaints. This might seem
counterintuitive, because women have a higher rate of ab-
sence and more days of sickness absence than men [26].
However, the effect was insignificant. So, no conclusions
can be drawn from this result. Regarding health-related fac-
tors, risk behaviors such as smoking, high alcohol use, and
high BMI are well-known predictors of sickness absence
[35]. Notwithstanding a few insignificant ORs, the results
of this meta-analysis support this hypothesis, that is, these
behaviors are significantly predictive for both occurrence
of sick leave =<3 days and occurrence of sick leave >3
days. Mental health problems, such as fatigue, burnout,
and psychological problems, are main causes of extended
sick leaves from work. Specifically, the results of this
meta-analysis demonstrate statistically significant increased
effects on sickness absence due to psychosocial health
complaints. There are several reasons why, for example, fa-
tigue may be an important predictive factor for this type of
sickness absence. Firstly, there is a high prevalence of
fatigued cases in the working population. Secondly, the
fatigue state was found to be rather robust. Thirdly, fatigue
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can be a disabling condition. Finally, fatigue is an important
symptom of psychosocial health complaints [1]. To con-
tinue with psychosocial work factors, both statistically sig-
nificant and insignificant results are found, mostly in the
expected direction. A slightly decreased, but statistically in-
significant OR of work time control (high vs. low) is found
in the fixed effect pooling of this predictive factor and oc-
currence of sick leave <3 days. The results on occurrence
of sick leave >3 days are significant and in the opposite,
expected direction. These findings are supported by a recent
meta-analysis suggesting that flextime scheduling, provid-
ing employees with control over the starting and ending
times of a workday, is associated with lower absenteeism
[36]. In addition, sickness absence due to psychosocial
health complaints is associated with job strain that results
from the combination of high psychological demands and
low decision latitude at work [37]. The results of this
meta-analysis support this theory. As regards personal fac-
tors, a large body of research suggests that there is a link
between stressful life events and sickness absence [35].
Such life events are a potential source of psychological
problems (anxiety, mental distress, low sense of coher-
ence), and in this meta-analysis significantly predictive
for occurrence of sick leave <3 days. To conclude with
organizational factors, increased statistically significant
results are found for excessive commitment, reorganization,
and company size. These predictive factors for sickness
absence have received little research attention [38]. How-
ever, an empirical study on the longitudinal effect of orga-
nization size on absenteeism found that as the companies
grew in size, absence became higher [39]. The results of
this meta-analysis are in line with these previous findings.

4.4. Limitations

Although we have made an accurate summary of predic-
tive factors for sickness absence due to psychosocial health
complaints, there still remain limitations that merit discus-
sion. Sickness absence has a multifactor etiology, and nu-
merous factors have proved to be associated with sickness
absence [2]. Consequently, comprehensiveness of a meta-
analysis is difficult to reach and is subject to the existence
of heterogeneity. It was not possible to infer a homogeneous
association between all the predictive factors and this spe-
cific type of sickness absence. Further, some selected stud-
ies in this meta-analysis are based on the same population
sample. Still, we decided to include those related studies
because they present predictive factors that differ from each
other to such an extent that entering these separate studies
in the meta-analysis is considered necessary. For example,
two studies are based on the Whitehall II cohort [28,29], of
which one sought to examine the association between psy-
chosocial work environment and rates of sickness absence.
Specifically, the predictive factors, job control, job de-
mands, and social support were examined in this study.
As regards ““social support,” the role of clerical and office

support were subjects of interest. The other study investi-
gated the predictive factors, social support and material
problems. In particular, this study was aimed at three types
of support, that is, confiding/emotional, practical, and neg-
ative aspects of support. Despite the fact that the same sam-
ple was used, independent associations between specific
predictive factors and sickness absence were investigated.
These associations individually contribute to the results of
this meta-analysis and were therefore essential for inclu-
sion. However, a distinction was made between related
studies with different predictive factors that are used in dif-
ferent sections of the meta-analysis, and related studies
with different follow-up times or other parameter estimates.
These studies were combined before inclusion in the meta-
analysis. In definitions of meta-analysis, results can be
pooled if at least two studies reported data on the relation
between a specific predictive factor and sickness absence
due to psychosocial health complaints. Nevertheless, many
results of this meta-analysis appear to be based on one
study only. To be complete, we decided to present IORs
when different categories or strata of a specific predictive
factor for sickness absence could be pooled. The number
of references in Tables 2 and 3, and the additional IOR or
SOR, indicate on how many studies a pooled result is
based, and consequently how to interpret these findings.
Furthermore, all studies in this meta-analysis were prospec-
tive cohort studies. By predicting sickness absence due to
psychosocial health complaints in a population of em-
ployees who were not on sick leave at the time of the mea-
surement of the predictors, we tried to make the causal
direction of predictive factors on sickness absence more
plausible. Nevertheless, the possibility of bidirectional or
solely reverse causation cannot be ruled out [18]. This is
because part of the relationship between predictive factors
and sickness absence may still be explained by a cross-
sectional relationship at baseline between specific predic-
tive factors and sickness absence history [1]. Further, this
meta-analysis only included studies that provided sufficient
data to (re)calculate an OR and its corresponding SE on the
association between particular predictive factors and sick-
ness absence due to psychosocial health complaints. Inclu-
sion of studies presenting correlations was considered, so as
to calculate an average measure on the association. How-
ever, the correlation is not a valid measure of relationships
in absence data because they do not follow a normal distri-
bution. Consequently, the number of studies eligible for
inclusion was reduced. Also, we have made the choice to
use a threshold of 3 days to distinguish medically uncerti-
fied and certified sickness absence. We consider the variety
between studies being dealt with through inclusion of the
study characteristic “minimum duration of sick leave” in
the sensitivity analyses. In addition, health status can be
considered as an intermediate variable in the causal path-
way leading to sickness absence. As a consequence, the
inclusion of health may be questionable as a predictive fac-
tor. However, only studies that directly assessed the causal
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pathway between (mental) health and sickness absence due
to psychosocial health complaints were included in this
meta-analysis. In Section 3 (Results), presentation of the
findings was limited to the adjusted ORs, whereas both
crude and adjusted outcomes were presented in the tables.
These overall findings were presented to signify the effect
of confounding factors, for which necessarily was cor-
rected. Moreover, the assessment of qualitative items by
two reviewers resulted in the identification of some study
characteristics to be included in the sensitivity analyses.
The major possibility of fixed effect pooling and the recog-
nition of reasons for heterogeneity in several randomly
pooled effect sizes demonstrated that differences between
studies, in terms of, for example, measurements of sickness
absence and population characteristics, were controlled for.
Finally, we did not attempt to uncover unpublished obser-
vations, and excluded studies that did not meet the predeter-
mined criteria. Publication bias, which we have not
statistically or visually identified, might arise by excluding
these studies.

4.5. Recommendations and conclusion

Predictors of sickness absence due to psychosocial
health complaints can be identified in a homogeneous man-
ner; though, the exclusion of all-causes sickness absence
studies could not be guaranteed. Still, the findings provide
imperative leads to public health interventions to success-
fully improve psychosocial health and to reduce sickness
absence. For instance, clinicians and policymakers should
support exercising and reduce job strain to effect occur-
rence of sick leave <3 days and pay attention to alcohol
use and the extent of unemployment in the community to
influence occurrence of sick leave >3 days. Consideration
of a large number of these factors could possibly reduce the
economic and social impact and modify the public health
consequences of sickness absence due to psychosocial
health complaints.
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