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Objective   The objective of this study was to evaluate the relative contribution of individual characteristics, 
lifestyle factors, work-related risk factors, and work ability on the occurrence of short (<2 weeks), moderate 
(2–12 weeks), and long (>12 weeks) durations of sickness absence.

Methods   Altogether, 5867 Dutch construction workers with complete sick leave registration were followed 
from the day of their medical examination in 2005 until the end of 2006. The main outcome of the study was the 
duration of sickness absence, as registered by an occupational health service. Independent variables consisted 
of individual characteristics, lifestyle factors, work-related factors, and the work ability index. We used Poisson 
regression analyses with repeated occurrence of sick leave to calculate rate ratios (RR) and 95% confidence 
intervals of independent variables for the three categories of sick leave duration.

Results   Predictors for sick leave lasting 2–12 weeks and >12 weeks were: older age, obesity, smoking, manual 
materials handling, lack of job control, lung restriction, and a less-than-excellent work ability. For most predic-
tors, higher RR values were observed with a longer duration of sickness absence. Obesity, smoking, manual 
materials handling, and lack of job control remained important risk factors for moderate and long durations of 
sick leave after adjusting for the strong effects of work ability on sickness absence. The highest population-
attributable fractions were observed for: age over 50 years (18%), manual materials handling (20%), and good 
(18%), moderate (28%), and poor (2%) work ability.

Conclusion   This study suggests that a variety of preventive measures targeted at smoking, obesity, physical load, 
psychosocial work factors as well as work ability will contribute to a reduction in the occurrence of sick leave.
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Sickness absence is an expression of the complex 
relation between health and work characteristics (1) and 
is thought to have a multifactorial etiology (2). A range 
of factors can influence the occurrence and duration 
of sickness absence such as individual characteristics, 
health behavior, and work-related factors (2–5). Older 
workers take sick leave less often, but their periods of 
absence are generally longer than younger workers (6–
9). Labriola et al have shown that obesity, smoking, and 
poor health are associated with sickness absence (10). 
In general, blue-collar workers take more sick leave 
than their white-collar counterparts, both more often 
and for a longer period of time (3, 9, 11, 12). Sickness 
absence is also related to high physical and psychosocial 

demands at work, especially low decision authority and 
job control (2, 13, 14).

There is ample evidence that construction workers 
have a higher risk of health problems that may lead to 
sickness absence and subsequent work-related disability 
(15, 16). A prospective study among construction workers 
showed that physical load was a risk factor for sickness 
absence (17). The high physical load in the construction 
industry is largely determined by manual materials han-
dling and repetitive, awkward postures (15, 18).

The work ability index (WAI) has been promoted in 
recent years as a valuable tool in occupational health 
programs aimed at decreasing the number of early exits 
from the workplace (19). Although the relationship 
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between work-related factors, individual health, and 
the WAI is well known (20), there is limited informa-
tion on its predictive value for future sickness absence. 
A study by Kujala et al showed that a decreased work 
ability among young employees had a predictive value 
for long-term sickness absence (21).

The aim of our study was to evaluate the relative 
impact of individual characteristics, lifestyle factors, 
work-related risk factors, and work ability on the occur-
rence of short, moderate, and long spells of sickness 
absence among Dutch construction workers.

Material and methods

Study population and design

The study population consisted of workers in the con-
struction industry in the Netherlands who participated in 
a voluntary medical examination in 2005. Such exami-
nations are offered to all construction workers at least 
every four years. The Arbouw Foundation, responsible 
for the organization and contracting of the examinations, 
estimates that the annual participation is about 60% of 
all invited construction workers. In the Netherlands, 
the periodic examination is offered by over 20 different 
occupational health services with local branches and 
consists of a questionnaire and physical examination. Of 
the 19 753 examined workers, registration of sickness 
absence and complete questionnaire data were available 
for 5867 male workers from one large occupational 
health service. Given the very small number of female 
workers (N=245), the analysis was limited to male 
construction workers. Sickness absence registration 
for other workers was either done by the construction 
companies themselves, incomplete, or unavailable for 
analysis. The workers were followed from the day of 
their medical examination until the end of 2006. The 
mean follow-up time was 437 days, with a minimum of 
374 days and a maximum of 699 days.

Sickness absence

During the follow-up period, the sickness absence 
register was maintained by the occupational health 
service, which recorded the occurrence and duration of 
every absence episode. The primary measure of inter-
est was the duration of the sickness absence period 
during the follow-up, which was categorized as being 
of short (<14 days), moderate (2–12 weeks), and long 
(>12 weeks) duration. In the Netherlands, in almost all 
situations, a worker will be paid a full salary during the 
first year of sickness absence; a worker is not eligible 
for a permanent disability pension during the first two 

years on sick leave. Six weeks after the first day of sick 
leave, the law requires that the worker and employer 
agree upon a written rehabilitation plan.

Work-related factors

The work-related factors in the questionnaire consisted 
of physical and psychosocial items. Ascertained by 
dichotomized questions (19), physical load referred to 
the regular presence in the current job of manual materi-
als handling, awkward back postures, static work pos-
tures, repetitive movements, whole body vibration, and 
hand-arm vibration. Psychosocial work characteristics 
of the job were assessed with an abbreviated Dutch ver-
sion of Karasek’s job content questionnaire (22), which 
included two “yes or no” questions on job demands and 
control. In addition, there were dichotomized questions 
on supervisor and co-worker support, and job satisfac-
tion (19).

Individual characteristics and lifestyle factors

Information on age, height, weight, and type of job were 
collected during the medical examination. The body mass 
index (BMI) was calculated by dividing body weight 
in kilograms by the square of body height in meters, 
and used to define subjects as normal (<25 kg/m2), 
overweight (25–30 kg/m2), or obese (>30 kg/m2). The 
lifestyle factors of interest included smoking, alcohol 
consumption, and physical activity during leisure time. 
Subjects were classified as current smokers or non-/ex-
smokers. An open question on the average number of 
alcoholic drinks consumed per week was used to define 
problematic alcohol use as the consumption of 15 units 
of alcohol or more per week (23). Physical activity dur-
ing leisure time was addressed by a single open question 
on the frequency of physical activity for at least 30 min-
utes per day and a single question, with 5 answer cat-
egories, on the frequency of strenuous (sweat-inducing) 
physical activity. Those who reported being physically 
active for 30 minutes per day, at least 5 days a week, 
were considered to be doing moderately intense physi-
cal activity. Subjects doing vigorous exercises at least 3 
times per week were considered to be doing vigorously 
intense physical activity (24).

Health

Total blood cholesterol and high-density lipoprotein 
cholesterol were measured in venous blood samples. 
Spirometry was conducted to measure forced expira-
tory volume (FEV1) and forced vital capacity (FVC). 
The FEV1 and FVC were expressed as percentages of 
the predicted values, based on reference equations (25). 
According to the spirometry findings, workers were 
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divided into normal, obstructive, and restrictive lung 
diseases, in line with the American Thoracic Society 
criteria (26). The age, total blood cholesterol, high-
density lipoprotein cholesterol, smoking habits, and 
systolic blood pressure of each participant were used 
to calculate the Framingham Risk Score for the 10-year 
risk of coronary heart disease events (coronary heart 
disease death and myocardial infarction) (27). The 
10-year risk prediction was dichotomized into “no risk” 
(0–9%), and “cardiovascular risk” (more than 10%) of 
coronary heart death and myocardial infarction (28).

Work ability 

Work ability was measured by the WAI questionnaire 
consisting of an assessment of seven dimensions: an 
individual’s (i) physical and (ii) mental demands in rela-
tion to his work, (iii) diagnosed diseases, (iv) experienced 
limitations in work due to disease, (v) occurrence of sick 
leave in the previous 12 months, (vi) work ability progno-
sis, and (vii) mental resources. The WAI index is derived 
as the sum score of the ratings on each dimension. The 
range of the summative index is 7–49, which is classified 
into “poor” (7–27), “moderate” (28–36), “good” (37–43), 
and “excellent” (44–49) work ability (29).

Statistical analysis

All descriptive data are presented as mean and standard 
deviation, or percentage when appropriate. The depen-
dent variable in the statistical analysis was the duration 
of sickness absence during the follow-up, categorized as 
being of short, moderate, or long duration. For each dura-
tion of sickness absence, we used “workers without sick 
leave” as the reference group. Since Poisson regression 
analysis is a robust method when there is a slight varia-
tion in the occurrence of events over the follow-up time 
and the event of interest is less common (eg, long dura-
tion sick leave) (30, 31), we used a Poisson regression 
analysis with repeated occurrence of sickness absence. 
This approach yields effect estimates that are referred to 
as rate ratios (RR). The follow-up time was defined by the 
actual time at risk and, thus, was restricted to the first day 
of sickness absence. In case of multiple sickness absence 
periods, the follow-up time was calculated from the first 
day of return to work until the next episode of sickness 
absence or the end of follow-up. Since subjects were not 
all followed for the same period of time, the logarithm of 
the actual follow-up time was used as an offset variable 
to take the actual time at risk into account (30). In the first 
step of the analysis, all variables with a P-value <0.10 
were selected in univariate Poisson regression models 
with the three durations of sickness absence as dependent 
variables. The one-sided P-value of the Cochrane-Armit-
age test was used to test the hypothesis of a trend between 

an explanatory variable and the dependent variable. 
Subsequently, we used a backward selection procedure 
to retain important variables with a significant effect 
(P<0.05) in the final multivariate Poisson regression mod-
els, with the significance level evaluated by the scaled 
deviance between the full model and the reduced model. 
In order to make comparisons across the three durations 
of sick leave, variables with a significant RR in one model 
were included in another model, regardless of their level 
of significance in that model. All analyses were carried 
out with the statistical package SAS version 9.13 (SAS 
institute, Cary NC, USA).  

Results

Table 1 describes the baseline characteristics of the study 
population in the construction industry in the Neth-
erlands, stratified by the longest duration of sickness 
absence during follow-up. The mean age of the work-
ers was 44 years [standard deviation (SD) 11], ranging 
from 16–62 years. Most workers held a blue-collar job 
(77.4%). The mean BMI for the study population was 
26.2 (SD 3.6); 47.4% were overweight and 13.0% were 
obese. The distribution of excellent, good, moderate, and 
poor work ability was 33.0%, 50.2%, 15.6%, and 1.2%, 
respectively. Among the 5867 workers, 1981 (34%) 
workers had at least one episode of sickness absence, 
with a total of 2544 periods of short duration, 614 peri-
ods of moderate duration, and 152 periods of long dura-
tion. The analyses of trends showed that a higher BMI, 
smoking, poor health, higher physical and psychosocial 
load at work, and lower work ability at baseline were 
increasingly prevalent among workers with a longer 
duration of sickness absence during follow-up.

Table 2 shows the influence of individual character-
istics, lifestyle factors, health indicators, and the WAI 
on sickness absence in the univariate Poisson regres-
sion analyses. White-collar workers had consistently 
a lower risk of sick leave compared with blue-collar 
workers. The RR increased by the category of duration 
of sickness absence for: older age, overweight, obesity, 
problematic alcohol use, lung obstruction, lung restric-
tion, and a moderate WAI.

Table 3 describes the univariate associations between 
work-related factors and sick leave. The physical work-
related factors were associated with short, moderate, and 
long spells of sickness absence. For most physical risk 
factors, the observed RR were higher for moderate and 
long durations of sickness absence than for short spells. 
Among the psychosocial factors, high work demands 
were not associated with the occurrence of sick leave. 
For most psychosocial risk factors, larger RR were 
found with a longer duration of sick leave.
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Table 4 shows that risk factors for sickness absence 
of <2 weeks were: younger age, smoking, working 
with awkward back postures, lack of job control, and 
a less-than-excellent work ability. For sick leave of 
2–12 weeks, important risk factors included: older age, 
obesity, smoking, manual materials handling, lack of job 
control, lung restriction, and a reduced work ability. The 
risk factors for sick leave of >12 weeks were comparable 
to those of a moderate duration; however, some factors 
failed to reach significance due to large confidence 
intervals. Most of the univariate associations between 
lifestyle factors, physical and psychosocial work factors, 
and all categories of sickness absence (as observed in 
table 3) had substantially lower RR when adjusted for 
each other and the WAI. However, obesity, smoking, 
manual materials handling, and lack of job control 
remained important risk factors for moderate and long 
durations of sickness absence after adjustment for the 
other risk factors. The population-attributable fractions 

of significant risk factors were comparable for moder-
ate and long durations of sickness absence, but slightly 
larger for the latter. A duration of sickness absence of 
>12 weeks had the highest population-attributable frac-
tions for: age over 50 years (18%), manual materials 
handling (20%), and good (18%), moderate (28%), and 
poor (2%) work ability.

When adjusted for individual characteristics, life-
style factors, and work characteristics, two dimensions 
of the WAI were significant predictors for both moderate 
and long durations of sickness absence: (i) the presence 
of sickness absence in the past 12 months prior to the 
medical examination and (ii) experienced limitations 
due to health problems. Both WAI dimensions pre-
dicted a moderate duration of sickness absence with 
a RR of 1.40 (95% CI 1.30–1.51) and 1.22 (95% CI 
1.11–1.34), respectively. The corresponding figures for 
a long duration of sickness absence were 1.53 (95% CI 
1.32–1.7) and 1.24 (95% CI 1.04–1.48). The presence 

Table 1. Baseline characteristic of individual factors, lifestyles, health indicators, work-related factors, and work ability index in a longitu-
dinal study among 5867 male construction workers in the Netherlands. (BMI = body mass index)

	 No sickleave	����������������������������������������������������������������������������            Short spell of sickleave����������������������������������������������������        	���������������������������������������������������        Moderate spell of sickleave������������������������    	�����������������������    Long spell of sickleave 
	 (N=3886)	 ���������������  ������������������   ���� �����������������  <2 weeks ������������������������   ���� �����������������  (N=1284)	���������������   ���� �����������������  2–12 weeks����� ���� �����������������   (N=547)	 �����������������  >12 weeks �������(N=150)

	 Mean	 SD	 %	 Mean	 SD	 %	 Mean	 SD	 %	 Mean	 SD	 %

Individual characteristics

Age	44 .0 	 11.06	 ··	4 2.4	 11.5	 ··	4 5.7	 10.5	 ··	4 7.0	 9.8	 ··
BMI  a	 26.1 	 3.62	 ··	 26.0	 3.5	 ··	 26.7	 3.6	 ··	 27.2	4 .3	 ··
White-collar job a	 ··	 ··	 24.9	 ··	 ··	 21.9	 ··	 ··	 11.0	 ··	 ··	 14.0

Lifestyle factors												          

Smoker a	 ··	 ··	 31.2	 ··	 ··	 33.3	 ··	 ··	 37.5	 ··	 ··	 34.7
Problematic alcohol drinker	 ··	 ··	 14.0	 ··	 ··	 12.2	 ··	 ··	 16.3	 ··	 ··	 16.7
Normal physical activity a	 ··	 ··	 67.9	 ··	 ··	 67.8	 ··	 ··	 76.2	 ··	 ··	 71.4
Vigorous physical activity	 ··	 ··	 19.9	 ··	 ··	 20.1	 ··	 ··	 20.5	 ··	 ··	 23.1

Health indicators												          

Lung obstruction a	 ··	 ··	 2.0	 ··	 ··	 2.9	 ··	 ··	 2.9	 ··	 ··	4 .7
Lung restriction a	 ··	 ··	 0.8	 ··	 ··	 1.5	 ··	 ··	 1.3	 ··	 ··	 3.3
Cardiovascular risk a	 ··	 ··	 29.2	 ··	 ··	 28.0	 ··	 ··	 34.6	 ··	 ··	 33.3

Work-related physical factors												          

Manual materials handling a	 ··	 ··	4 5.1	 ··	 ··	4 8.1	 ··	 ··	 57.6	 ··	 ··	 58.7
Awkward back postures a	 ··	 ··	 21.8	 ··	 ··	 26.4	 ··	 ··	 33.6	 ··	 ··	 33.3
Static work postures a	 ··	 ··	 34.0	 ··	 ··	 37.5	 ··	 ··	4 6.4	 ··	 ··	44 .7
Repetitive movement a	 ··	 ··	 18.8	 ··	 ··	 22.7	 ··	 ··	 31.4	 ··	 ··	 30.0
Whole body vibration a	 ··	 ··	 13.5	 ··	 ··	 15.3	 ··	 ··	 19.2	 ··	 ··	 16.3
Hand-arm vibration a	 ··	 ··	 15.2	 ··	 ··	 17.9	 ··	 ··	 21.9	 ··	 ··	 17.6

Work-related psychosocial factors

Lack of job control a	 ··	 ··	 32.5	 ··	 ··	 36.2	 ··	 ··	4 5.3	 ··	 ··	 38.7
High work demands a	 ··	 ··	 58.9	 ··	 ··	 61.1	 ··	 ··	 62.0	 ··	 ··	 60.7
Lack of support at work a	 ··	 ··	 12.1	 ··	 ··	 13.5	 ··	 ··	 14.6	 ··	 ··	 19.1
Dissatisfaction with work a	 ··	 ··	4 .0	 ··	 ··	4 .9	 ··	 ··	 6.2	 ··	 ··	 8.7

Work ability index												          

Excellent a	 ··	 ··	 36.5	 ··	 ··	 29.1	 ··	 ··	 22.6	 ··	 ··	 18.7
Good	 ··	 ··	4 9.2	 ··	 ··	 53.8	 ··	 ··	 50.6	 ··	 ··	4 3.3
Moderate a	 ··	 ··	 13.2	 ··	 ··	 16.0	 ··	 ··	 26.0	 ··	 ··	 36.0
Poor a	 ··	 ··	 1.1	 ··	 ··	 1.1	 ··	 ··	 1.8	 ··	 ··	 2.0

a Significant trend (P<0.05) in Cochrane-Armitage test.
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Table 2. Crude rate ratios (RR) and 95% confidence intervals (95% CI) of individual and lifestyle characteristics, and health indicators for 
sickness absence in a longitudinal study among 5867 male construction workers in the Netherlands. �����������������������    (BMI = body mass index)

	 Short spell of sickleave 	 Moderate spell of sickleave	 Long spell of sickleave  
	< 2 weeks (N=1284)	 2–12 weeks (N=547)	> 12 weeks (N=150)

	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI

Individual characteristics						    

	 Age 						    
		<4  0 years	 1.00	 Reference	 1.00	 Reference	 1.00	 Reference
		4  0–50 years	 0.73 a	 0.64–0.84	 1.36 a	 1.06–1.73	 1.41	 0.87–2.28
	 	 ≥50 years	 0.70 a	 0.61–0.80	 1.67 a	 1.32–2.10	 2.08 a	 1.33–3.24
	 BMI (kg/m2)						    
		  Normal weight	 1.00	 Reference	 1.00	 Reference	 1.00	 Reference
		  Overweight 	 0.99	 0.88–1.11	 1.20	 0.99–1.45	 1.34	 0.93–1.95
		  Obese	 0.98	 0.82–1.17	 1.52 a	 1.18–1.96	 2.06 a	 1.31–3.26
	 White-collar job	 0.77 a	 0.67–0.89	 0.36 a	 0.27–0.47	 0.49 a	 0.31–0.77

Lifestyle factors						    

	 Smoker	 1.24 a	 1.10–1.39	 1.35 a	 1.13–1.62	 1.18	 0.84–1.66
	 Problematic alcohol use	 0.98	 0.83–1.16 	 1.27 a	 1.00–1.61	 1.31	 0.84–2.04
	 Normal physical activity	 1.05	 0.92–1.20	 1.59 a	 1.27–1.99	 1.14	 0.76–1.72
	 Vigorous physical activity 	 1.10	 0.96–1.27	 1.06	 0.85–1.32	 1.20	 0.81–1.78

Health indicators						    

	 Lung obstruction	 1.44 a	 1.04–2.00	 1.68	 0.98–2.88	 2.35 a	 1.08–5.11
	 Lung restriction	 1.72 a	 1.10–2.70	 1.48	 0.67–3.27	 3.88 a	 1.53–9.80
	 Cardiovascular risk	 0.94	 0.83–1.06	 1.28 a	 1.07–1.54	 1.24	 0.88–1.75

Work ability index						    

	 Good	 1.46 a	 1.28–1.66	 1.76 a	 1.41–2.20	 1.68 a	 1.07–2.63
	 Moderate	 2.02 a	 1.71–2.38	 3.35 a	 2.60–4.31	 5.15 a	 3.23–8.21
	 Poor	 1.66	 0.96–2.89	 3.64 a	 1.88–7.04	 3.58 a	 1.08–11.91

a P<0.05. 

Table 3. Crude rate ratios (RR) and 95% confidence interval (95% CI) of work-related factors for sickness absence in a longitudinal study 
among 5867 male construction workers in the Netherlands. 

	 Short spell of sickleave	 Moderate spell of sickleave	 Long spell of sickleave  
	< 2 weeks (N=1284)	 2–12 weeks (N=547)	> 12 weeks (N=150)

	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI

Work-related factors	 					   

Physical factors						    
	 Manual materials handling	 1.22 a	 1.09–1.36	 1.66 a	 1.39–1.98	 1.76 a	 1.26–2.44
	 Awkward back postures	 1.41 a	 1.25–1.60	 1.74 a	 1.45–2.09	 1.73 a	 1.23–2.44
	 Static postures	 1.26 a	 1.13–1.41	 1.65 a	 1.39–1.97	 1.52 a	 1.10–2.11
	 Repetitive movement	 1.42 a	 1.24–1.61	 1.88 a	 1.56–2.27	 1.80 a	 1.26–2.56
	 Whole body vibration	 1.24 a	 1.06–1.45	 1.50 a	 1.20–1.88	 1.23	 0.79–1.91
	 Hand-arm vibration	 1.29 a	 1.11–1.49	 1.57 a	 1.26–1.95	 1.16	 0.76–1.79
Psychosocial factors	 					   
	 Lack of control	 1.29 a	 1.15–1.45	 1.65 a	 1.39–1.96	 1.32	 0.95–1.85
	 High work demands	 1.07	 0.95–1.20	 1.10	 0.92–1.31	 1.04	 0.75–1.45
	 Lack of support at work	 1.31	 0.95–1.34	 1.30 a	 1.02–1.66	 1.68 a	 1.11–2.55
	������������������  Dissatisfaction���  with work	 1.12	 0.95–1.31	 1.46 a	 1.02–2.08	 2.24 a	 1.25–4.01

a P<0.05.
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of diagnosed diseases, and the physical and mental 
demands in relation to the job had RR close to unity, 
when adjusted for the covariates included in the analyses 
in table 4.

Discussion 

This study confirmed that sickness absence among 
Dutch construction workers is a multifactorial phenome-
non with individual, lifestyle and work-related factors as 
important predictors of sickness absence, especially sick 
leave ��������������������������������������������������        >�������������������������������������������������        2 weeks. Predictors for sick leave of 2–12 weeks 
and >12 weeks included: older age, obesity, smoking, 
manual materials handling, lack of control at work, lung 
restriction, and a less-than-excellent work ability. For 
most predictors, higher RR values were observed with 
a longer duration of sickness absence. Obesity, smok-
ing, manual materials handling, and a lack of job control 
remained important risk factors for moderate and long 
durations of sickness absence after adjustment for the 
strong effects of work ability on sick leave.

Some limitations must be taken into account in this 
study. First of all, the data were drawn from the volun-
tary medical examination of workers, and information 
on non-respondents was not available. We do not know 
whether we have overestimated due to a larger number 
of unhealthy workers taking part in the physical exami-
nation. A selective participation may have influenced 
the results of our study, but the potential effect of this 
source of differential bias is unknown. Secondly, there 
is a substantial variation in the quality of the laboratory 
tests and spirometry measurements among the different 
offices of the occupational health service. A large mea-
surement error could result in a substantial underestima-
tion of the importance of these measurements on future 
sickness absence.

It has been shown in several studies that younger 
age is primarily associated with a higher frequency 
of sickness absence, but that older workers tend to be 
absent for longer spells (6–9). The effect of age in our 
study was consistent with these findings, showing that 
younger age was a risk factor for a short duration of 
sickness absence, but that moderate and long spells of 
sick leave occurred more often in older workers. While 

Table 4. Adjusted rate ratios (RR) and 95% confidence intervals (95% CI) of individual, lifestyle and work-related factors, health indicators, 
and work ability for sickness absence in a longitudinal study among 5867 male construction workers in the Netherlands. ������������  (BMI = body 
mass index)

	 Short spell of sickleave	 Moderate spell of sickleave	 Long spell of sickleave  
	< 2 weeks (N=1284)	 2–12 weeks (N=547)	> 12 weeks (N=150)

	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI

Individual characteristics

	 Age
		<4  0 years	 1.00	 Reference	 1.00	 Reference	 1.00	 Reference
		4  0–50 years	 0.68 a	 0.59–0.78	 1.24	 0.96–1.59	 1.24	 0.76–2.02
		  ≥50 years	 0.61 a	 0.53–0.70	 1.39 a	 1.08–1.78	 1.55	 0.96–2.49
	 BMI (kg/m2)						    
		  Normal weight	 1.00	 Reference	 1.00	 Reference	 1.00	 Reference
		  Overweight 	 1.04	 0.92–1.18	 1.09	 0.89–1.33	 1.14	 0.78–1.66
		  Obese	 1.02	 0.85–1.22	 1.34 a	 1.02–1.76	 1.63 a	 1.00–2.63

Lifestyle factors						    

	 Smoker 	 1.14 a	 1.01–1.28	 1.29 a	 1.07–1.56	 1.16	 0.81–1.64

Work-related ���������������� physical factors						    

	 Manual materials handling	 1.00	 0.89–1.13	 1.38 a	 1.13–1.68	 1.54 a	 1.06–2.23
	 Awkward back posture	 1.18 a	 1.03–1.36	 1.12	 0.90–1.39	 0.99	 0.65–1.50

Work-related �������������������� psychosocial factors

	 Lack of control	 1.17 a	 1.04–1.31	 1.44 a	 1.20–1.72	 1.12	 0.78–1.59 

Health indicators						    

	 Lung restriction	 1.48	 0.93–2.35	 1.23 a	 0.57–2.65	 3.20 a	 1.19–8.62

Work ability index						    

	 Excellent 	 1.00	 Reference 	 1.00	 Reference	 1.00	 Reference
	 Good 	 1.49 a	 1.30–1.70	 1.53 a	 1.22–1.93	 1.46	 0.93–2.30
	 Moderate	 2.10 a	 1.75–2.52	 2.46 a	 1.86–3.25	 3.76 a	 2.24–6.31
	 Poor	 1.65	 0.94–2.91	 2.35 a	 1.18–4.68	 2.40	 0.70–8.22

a P<0.05.



	 Scand J Work Environ Health 2009, vol 35, no 5	 331

Alavinia et al

the association between being overweight and sickness 
absence was not significant, obesity was associated 
with sickness absence of 2–12 weeks (RR 1.34) and 
>3 months (RR 1.63). In their literature review, Aldana 
& Pronk (32) showed that excessive body weight had the 
strongest association with absenteeism. It has also been 
shown that obese employees were 1.74 and 1.61 times 
more likely to experience high and moderate levels of 
absenteeism, respectively (33). The association between 
smoking and increased risk of sickness absence confirms 
the findings of previous studies (34, 35). In our study 
of construction workers with a considerable physical 
work load, normal and vigorous physical activity dur-
ing leisure time were not associated with any duration 
of absenteeism after adjustment for other risk factors. 
Other studies among samples of the general workforce 
with less physically strenuous jobs have shown that 
exercise reduces sick leave over a period of four years 
(36) and that vigorous physical activity during leisure 
time for at least three times a week had a positive effect 
on sick leave (37).

Although white-collar jobs had a strongly reduced 
probability of any sick leave, we did not include this 
variable in the multivariate model, since job type was 
strongly associated with the occurrence of work-related 
factors, especially factors of physical load. Inclusion 
of job type as well as physical load factors in the same 
model caused multicollinearity, with substantially larger 
confidence intervals for all variables.

The most important work factor that determined 
moderate and long durations of sick leave was manual 
materials handling; a lack of job control ������������� determined a 
moderate duration of sick leave���������������������������      only. The effect of physi-
cal load on moderate and long spells of sickness absence 
was consistent with previous reports (38). Uncomfort-
able working conditions (such as heavy physical work), 
monotonous movements, and holding a highly physi-
cal, demanding job have been shown to be associated 
with sickness absence (3, 39–43). Findings from other 
prospective studies indicated that stressful working 
conditions, combined with low decision latitude and low 
social support at work, were related to sickness absence 
(44–46). Despite the fact that several studies have inves-
tigated the effect of physical and psychosocial factors on 
absenteeism separately, only a few studies have analyzed 
the effect of such exposure simultaneously on different 
durations of sickness absence (39, 47, 48).

Among the objective health measures, a restrictive 
pulmonary abnormality, based on spirometry findings, 
was a predictor for any duration of sickness absence. 
The effect of a lung restriction was somewhat larger 
than the effect of lung obstruction (table 2), but, due 
to the strong association between both respiratory dis-
eases, their relative effect could not be established. In 
the multivariate analyses, we decided to include lung 

restriction as the variable with the largest effect in the 
univariate analysis. The Framingham risk score did not 
show any significant effect on absenteeism after adjust-
ment. Although subjects with a higher Framingham 
risk score are at risk for future cardiovascular events, 
in most cases they did not report any cardiovascular 
health problems. Therefore, it was unexpected that no 
association was observed.

Several studies have investigated the predictive value 
of the WAI on early exit from the work force (19, 21, 49). 
The results of this study showed that the WAI predicts 
sickness absence, especially periods of a longer duration. 
Although this study was conducted in the construction 
industry consisting mainly of blue-collar workers who 
experienced a high physical work load, the results were 
consistent with a community-based study among the gen-
eral workforce in Finland which showed that a reduced 
WAI was a predictor of long-term sickness absence (21). 
The inclusion of the WAI in the multivariate regression 
model reduced the influence of physical and psychoso-
cial work-related factors on sick leave. Since it has been 
shown that up to 22% of variance in work ability can 
be attributed to physical and psychosocial factors, these 
factors also have an indirect effect on sick leave through 
their influence on the WAI (20). Nevertheless, manual 
materials handling, and lack of job control remained 
important risk factors for moderate and long durations of 
sickness absence after adjusting for the strong effects of 
work ability on sick leave.

The strong effect of the WAI on sickness absence 
was primarily due to two dimensions in this index: (i) the 
presence of sickness absence in the past 12 months prior 
to the medical examination and (ii) experienced limita-
tions due to health problems. The presence of diagnosed 
diseases, and the physical and mental demands in rela-
tion to the job did not have increased RR when adjusted 
for other important covariates in the statistical models. 
The fact that previous sick leave predicted the duration 
of sickness absence during follow-up is an expected 
result. It is of interest to note that disease-related job 
impairments experienced by workers predicted future 
sick leave, but that the presence of these diseases was 
not a significant predictor. This finding corroborates a 
previous study (50) which demonstrated that impair-
ments due to health problems were more important 
for productivity loss at work �������������������������   than the health problems 
themselves�.

The “illness flexibility model” (50, 51) clarifies the 
complicated relationship between different factors and 
the decision to either take sick leave or stay at work 
inspite of illness. All of these factors have prompted 
many workplaces to create their own procedures to 
diminish lost work time due to sick leave (52, 53). In 
this regard, it is of interest to note that, for most pre-
dictors, a significant trend was observed with higher 
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RR values for a longer duration of sickness absence. 
This knowledge can be of great help to occupational 
physicians and policy-makers in enhancing working 
conditions and health behavior, and consequently 
reducing their impact on sickness absence. In conclu-
sion, this study suggests that a variety of preventive 
measures targeted at smoking, obesity, physical load, 
psychosocial work factors, and work ability will con-
tribute to diminishing the occurrence of sick leave, 
especially absence of a longer duration.
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