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Abstract

Introduction: In the working environment there are several (even
negative) factors which can affect employees and the consequence

is absenteeism. The most often causes of absenteeism in Slovenian
Railways Group are musculoskeletal problems, nonworking infections
and injuries, and mental and behavioral disturbances. Methods: We
observed the percent of absenteeism between four work groups, of
which two groups were regular work schedule and two groups were
shift-work schedule. The absenteeism was observed between years
2007 and 2015. Regular work schedule employees were office workers
and railway infrastructure maintenance workers. Shift-work schedule
employees were train drivers and railway wagon inspectors. Results:
Using 2-way ANOVA we found the greatest percent of absenteeism in
railway infrastructure maintenance workers (6,38 % * 0,95 %), followed
by train drivers (4,49 % *+ 1,39 %) office workers (4,23 % * 0,58 %) and
railway wagon inspectors (3,28 % * 0,62 %). Conclusion: Because we did
not have available data on the causes of absenteeism, we can about them
only assume on the basis of knowledge of the working environment. In
the next survey, we will ask employees about the causes of absenteeism
and on the basis of the results we will produce guidelines and
recommendations for preventive action.
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n working environment, the workers are influenced by several physiological
and psychological risk factors. When workers are exposed to those factors
for alonger period of time the consequence can be absenteeism. Three main
causes for increased absenteeism are I.) incorrect posture and incorrect ma-
nipulation with objects, II.) increased body mass and III.) physical inactivity
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(Albreht, 2016). Epidemiological research has been providing information on
causality of infectious diseases and causality of some chronic diseases thus in-
fluencing occupational health and safety. Furthermore, epidemiology can ex-
plain causality of absenteeism. Absenteeism is expressed in percentage there-
fore giving the average fraction of lost working days per person (NIJZ, 2016).
Between years 2007 and 2015 the absenteeism in the Slovenian Railways Group
was higher in comparison with absenteeism in the Republic of Slovenia (Fig-
ure 1) therefore we wanted to examine the absenteeism by different occupation-
al subgroups. In our research, we compared absenteeism between four groups
of workers of Slovenian Railway Group. The data was acquired from annu-
al workers health reports which are every year prepared for the previous year.
Current annual reports represent just percent of absenteeism but not the de-
tailed information about causality of absenteeism.
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Figure 1: Graphically represented percent of absenteeism between
Slovenian Railways Group and Republic of Slovenia.

Workers from the observed groups were railway maintenance workers, of-
fice workers, train drivers and railway wagon inspectors. Railway maintenance
workers and office workers have regular work schedule, while train drivers and
wagon inspectors work in shift-work schedule. The other difference between
groups is the dynamic of their work with railway maintenance and wagon in-
spectors having dynamic work while office workers and train drivers have pre-
dominantly sedentary work. The health-risk factors in the maintenance work-
ers group are lifting and moving heavy objects, work in the forced posture, and
exposure to weather conditions. The health-risk factors in the office workers
group include prolonged sitting (often in the forced posture) and stress. Train
drivers work 8-12 hours and are exposed to prolonged sitting, forced posture
and whole-body vibrations, accompanied by stress, exposure to electro-mag-
netic fields, sleep deprivation, eating disorders and other (Vrasec, 2015). Wag-



on inspectors also work 8-12 hours. They work outside therefore the health-risk
factors in this group are exposure to different weather conditions, danger of
falls, and asymmetrical posture at work.

On the other hand train drivers and wagon inspectors are part of execu-
tive railway workers. Executive railway workers are taking an active part in the
railway traffic therefore must be at the good health, free of hearing or eyesight
troubles, cardiovascular diseases, with settled blood pressure and other. Also,
before starting a career, the train driver must perform an ultrasound or ECG
which is required in the guidelines of the international association of the rail-
way medical services (van Dijk, Govaart & Voumard, 2007).

The goal of our study was to assess if there are statistically significant dif-
ferences in the absenteeism between these different groups of railway workers.
Furthermore the potential effects of sedentary work and shift work on absen-
teeism were assessed. We hypothesized that there will be significant difference
between different occupations and that shift work and physical work will result
in more absenteeism.

Methods

We observed the incidence among four occupational groups of the Slovenian
Railways Group, i.e. office workers (regular work schedule, sedentary), main-
tenance workers (regular work schedule, dynamic, heavy duty), train driv-
ers (shift-work schedule, prolonged sitting) and wagon inspectors (shift-work
schedule, dynamic duty). We acquired the data from annual reports on work-
ers” health in the Slovenian Railways Group between years 2007 and 2015. On-
ly the data about absenteeism was included. The data for the nursing or attend-
ance were excluded (E8 by the ICD-10). The average number of employees in
the observed period was 1590 in the office workers group, 390 in the railway
maintenance group, 960 in the train drivers group and 206 in the wagon in-
spectors group (table 1). We didn’t find the data for the age, gender and other in
the annual reports.

SPSS version 20 (SPSS Statistics, IBM, New York, ZDA) has been used
for the analyses. One-way analysis of variance (1-way ANOVA) was conduct-
ed in order to assess the differences between occupational subgroups (dynam-
ic regular schedule, sitting regular schedule, sitting shift-work schedule, dy-
namic shift-work schedule). Two-way analysis of variance (2-way ANOVA) was
conducted in order to examine the effect of the work schedule and the effect
of the dynamics at work (physically active vs. sedentary) and the interaction ef-
fect (schedule (2) x dynamic (2)). Statistical significance was set at the p < 0,05.

221

COMPARISON BETWEEN DIFFERENT WORK GROUPS

ABSENTEEISM IN SLOVENIAN RAILWAYS



222

ZDRAVJE DELOVNO AKTIVNE POPULACIJE | HEALTH OF THE WORKING-AGE POPULATION

Table 1: The number of employees by the occupation.

Occupation

Maintenance

workers Office workers Train drivers Wagon inspectors
2007 473 1670 1038 237
2008 481 1708 1072 228
2009 443 1735 1090 245
2010 416 1553 958 193
The num-
ber of em- 2011 378 1387 917 191
ployees
2012 334 1371 892 195
2013 315 1714 880 192
2014 344 1417 922 190
2015 322 1757 871 180
Average 2007-2015 390 1590 960 206
Results
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Figure 2: Graphically represented percent of absenteeism among the

observed groups.
* p < 0,050; ** p < 0,001

Using one-way ANOVA we found significant differences between groups.
Maintenance workers have the highest percent of absenteeism (6,38 % + 0,95 %)
which is significantly higher when compared to office workers (4,23 % + 0,58 %;
p < 0,001, F = 2,152), train drivers (4,49 % * 1,39 %; p < 0,001, F =1,887) and wag-
on inspectors (3,28 % * 0,62 %; p < 0,001, F = 3,102). Significant difference was
also found between train drivers and wagon inspectors (p < 0,050, F = 1,214).



Between other groups we didn’t find significant differences. Figure 2 represents
data graphically.

Using two-way ANOVA we first tested the interaction effect between the
effect of the work schedule and the effect of the dynamic and the differences by
each factor. Comparing by factor dynamic (sedentary vs. physically active) did
not show significant differences (p = 0,147, F = 2,208). On the other hand, there
were significant differences found when comparing by factor work schedule
(regular vs. shift-work) (p < 0,001, F = 20,217). Also we found the significant in-
teraction effect between both factors (p < 0,001, F = 28,456).

Discussion

We found the highest percent of absenteeism in the railway maintenance group
(dynamic, heavy duty, regular schedule) and the lowest percent of absenteeism
in the wagon inspectors group (dynamic, shift-work schedule). Train drivers
(sitting, shift-work schedule) had lower percent of absenteeism compared with
maintenance workers and higher percent compared with office workers (sit-
ting, regular schedule). The data shows common percent of absenteeism (with-
out nursing or attendance) and doesn’t include causalities for the absentee-
ism. By the factor of dynamics (sedentary vs. physically active) we didn’t find
significant differences while differences were found by the factor work sched-
ule (regular vs. shift-work), surprisingly showing lower rate of absenteeism in
workers working in shifts. We have also found the significant interaction ef-
fect between both factors indicating that combination of shift work schedule
and static work or combination of regular work schedule and heavy duty work
can cause higher rate of absenteeism. Moreover, we can assume that heavy du-
ty work has stronger impact on absenteeism than shift work.

We acquired information about causalities by National Institute of Pub-
lic Health. Most often causalities for absenteeism in the Slovenian Railways
Group between years 2007-2015 were musculoskeletal problems, nonworking
infections and injuries, and mental and behavioral disturbances, followed by
work-related injuries and respiratory diseases. The average number of work-re-
lated injuries in Slovenian Railways Group was 22 per 1000 employees, which
is almost half of that what found Gauchard et al. (2003) in the large French
railway company (~40 work-related injuries per 1000 employees). Gauchard et
al. (2003) found that more than 15 % of injuries were due to falls. Falls were
most freequent in train drivers, maintenance workers and production oper-
ators (Gauchard et al., 2003; Chau et al.,, 2004). Mental and behavioral disor-
ders were often cause for absenteeism in Chinese executive railway workers
(Zhang et al., 2016) and in contrast with our data, they were more comon than
musculoskeletal diseases. Compared with our survey in which we observed all
employees, Zhang et al. (2016) included just executive railway workers which
could contribute to the observed differences. Mental and behavioral disorders
are often related with increased workload and shift work, which can cause sleep
disturbances and changes in circadian rhythm (Jeon et al., 2013). Furthermore,
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it can cause fatigue, which can lead to general dissatisfaction. Another stress
factors specific for train drivers are accidents with road or railway vehicles and
run overs, which often have fatal consequences. Following accidents posttrau-
matic stress disorder is often seen in train drivers (Doroga & Baban, 2013; Jeon
et al., 2013), therefore we have consultants for the first psycho-social aid in the
Slovenian Railway Group. It should be noted that physically active employees
and those with healthy (settled) lifestyle are more successful in coping stress,
PTSD and other risk factors.

The highest percent of absenteeism was found in railway infrastructure
maintenance workers. We assume that the most probable cause for the absen-
teeism in this group were musculoskeletal diseases and work-related injuries.
Furthermore, lower education and lower financial income are known to be re-
lated with unhealthy habits. In comparison, the office workers have higher in-
comes and also it is required at middle school education or higher for office po-
sition. The risk factors in office workers are prolonged sitting in forced position
and stress thus we assume that causes for the absenteeism are musculoskeletal
diseases due to static postures followed by mental and behavioral disorder due
to work related stress. In support to this assumption is the fact that office work-
ers are predominantly women and reports show that women are more often ab-
sent due to mental and behavioral disorders compared with male colleagues.

The second highest percent of absenteeism was found in train drivers.
Train drivers work in shift-work schedule which has been shown to be a risk
factor for sleep disorders, metabolic syndrome and heart diseases (Costa, 2010).
Other important risk factors are prolonged sitting in restricted position, expo-
sure to whole body vibrations, electromagnetic field and noise. Prolonged sit-
ting and exposure to whole body vibrations can cause changes in neuromus-
cular functions of the trunk and increase the risk of low back pain (Vrasec,
2015). However, based on results of previous survey, the train drivers are famil-
iar with guidelines for preventive action at work and in a leisure time (Vrasec,
2015). Furthermore prolonged exposure to noise can cause hear loss therefore
train drivers are equipped with active silencers. Exposure to electromagnet-
ic fields and engine exhaust were recognized as risk factor for cancer develop-
ment. According to aforementioned risk factors and consequences, we assume
that train drivers are mostly at risk for developing musculoskeletal disorders
and metabolism related problems.

The lowest percent of absenteeism was found in wagon inspectors, who al-
so work in shifts. Wagon inspectors are working outside, exposed to all weather
conditions. During 12-hour shift they are mostly walking due to technical ex-
amination of the train, testing the break system of the train and other. The path
by the track, where wagon inspector walk during work, must be well hardened
and well-lighted in all weather conditions. Due to maintenance work or some
other unpredictable factor there is a possibility of unpredicted obstacles on the
path. During his work the wagon inspector does not watch the path but most-
ly the train and consequently it can cause slips or falls. Despite mentioned fac-



tors we found lowest percent of absenteeism in this group therefore we can as-
sume that regular and moderate physical activity, even at work, can have an
important role in health care. Unfortunately, the data on the causes of absen-
teeism were not available by separate groups, therefore we can only speculate
on the predominant causes based on the knowledge of the working environ-
ment. However, more objective validation is necessary therefore we will per-
form additional surveys.

Conclusion

In order to assure better overview on causalities for absenteeism, the renewal
of the human resources office information system will be suggested. Renewed
system should enable evidence on absenteeism not only by duration but also by
causes separately by different occupations. Based on these data we could pre-
pare guidelines and recommendations for safer work and for the preventive ac-
tion at work and leisure time. All employees, especially executive railway work-
ers, are well informed about safety at work already before starting the career.
Despite this their compliance with recommendations is questionable. In ad-
dition to renewal of the human recourses office information system a survey
should be performed, in which employees could write their most often diseases
or disorders. Based on the results of the survey recommendations and guide-
lines for the preventive action at work and in a leisure time could be suggested
immediately. Based on the results of this study, we believe that railway infra-
structure maintenance workers should be the first to be informed with guide-
lines for the preventive action. This will be implemented as a part of an occu-
pational health promotion which is not just a legal obligation but provides long
term benefit for the company and personnel. As Podjed,( 2014) has been shown,
we can expect a return of 2,4-4,8 euros for every 1 euro invested in health pro-
motion and that absenteeism decreases 35 % in employees who visit occupa-
tional health promotion programs.
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