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Abstract

Introduction: Employees’ high levels of perceived workplace stress 
has been associated with impaired health and lost productivity due to 
sickness absenteeism and sickness presenteeism. As a result, there’s been 
a growing interest in programs and interventions to reduce stress at 
work among organizations. Methods: The study was conducted as a part 
of the project Healthy on a square II – workplace health promotion for 
employees in the chemical and other processing industries, in March 
2016 in the sample of N=796 employees in processing industries. The 
aim of the study was to examine the relationship between employees’ 
frequency of perceived stress, self-rated health, sickness presenteeism, 
sickness absenteeism and implemented stress management interventions. 
Results: The results indicated that higher frequency of perceived stress 
is associated with poorer self-rated health, higher number of health 
problems in the past month and more days of sickness absenteeism 
and sickness presenteeism in the past year. Regarding the implemented 
activities for managing work-related stress in included organisations, 
most commonly reported activities were informing employees about 
work-related stress and its consequences and stress management training 
provision, while organisational-level interventions were rare. Discussion: 
The study highlights the need for systematic implementation of stress 
management interventions and research on their effect on employees’ 
well-being and work productivity.
Key words: stress at work, self-rated health, sickness absenteeism, 
sickness presenteeism, stress management interventions
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Stress has been given several definitions, but generally refers to individu-
al’s physical, mental and emotional response to environmental demands 
or pressures that are perceived as straining or exceeding individual’s per-

ceived adaptive capacities (Cohen et al., 1986). So far, a growing body of evi-
dence suggests that excess or long-term stress contributes to impaired physical 
and psychological health (i.e. Schneiderman et al., 2005). Similarly, impaired 
employee’s physical and psychological health has been shown to be one of the 
most undesirable consequences of high-levels of stress at work (i.e. Cox, Grif-
fiths and Rial-Gonzales, 2000; Novak, Sedlar and Šprah, 2014; Stansfeld and 
Candy, 2006). 

Stress at work gained increased attention among professionals and re-
searchers over the last decades, mostly due to its high economic and human 
costs for organisations. Numerous studies (i.e. Biron et al., 2006; MacGregor, 
Cunningam and Caverley, 2008) have confirmed that impaired employee’s 
health and high levels of stress at the workplace result in lost productivity, aris-
ing from two sources: absenteeism and presenteeism. The first one refers to an 
employee’s time away from work due to illness or disability (i.e. Johns, 2003), 
while the second one occurs when employee comes to work ill and his job per-
formance is limited in some aspects by a health problem (i.e. Johns 2010). Both 
outcomes are considered part of a continuum, with presenteeism being placed 
between full work engagement and absenteeism (Johns, 2009) and employees 
are likely to transit from one to another over time (i.e. Escorpizo et al., 2007).

To measure work-related stress across various types of jobs and organi-
zations several self-report instruments have been developed. However, some-
times when monitoring stress at work comprehensive scales might not be ac-
cepted by the target organisations. Therefore researchers (i.e. Elo et al., 2003) 
proposed the use of a single-item measure of stress. The scale refers to the gen-
eral experience of stress, not explicitly to work-related stress, but was shown to 
be a valid instrument for group-level analysis when monitoring stress at work. 
In a similar vein, a single-item measure of self-rated health is generally accept-
ed as an easy to implement and valid indicator to measure individual’s health 
status (i.e. Borg, Kristensen and Burr, 2000).

Employee’s stress and its negative outcomes have become a concern for 
many organisations. Therefore there is a growing interest in programs and in-
terventions to reduce stress at work (González, Cockburn and Irastorza, 2010; 
Irastorza et al., 2016). Implemented stress management interventions in occu-
pational settings most often focus on reducing the presence of work related-
stress or aim to minimize the negative outcomes of exposure to these stressors. 
However, the research shows that their effect most importantly depends on the 
intervention type (Richardson and Rothstein, 2008). 

Using a sample of Slovenian industrial workers, our study investigated 
the relationship between employees’ level of perceived stress in terms of fre-
quency, self-rated health, sickness presenteeism, sickness absenteeism and im-
plemented stress management interventions in included organisations.
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Methods 
Data for his cross-sectional study were collected in March 2016 as part of the 
project ‘Zdravi na kvadrat II’ (engl.: ‘Healthy on a square II’) – workplace 
health promotion for employees in the chemical and other processing indus-
tries, conducted in 17 Slovenian companies in processing industry (n=2 small-
sized companies (<50 employees); n=11 middle-sized (50-250 employees); n=4 
large-sized (>250 employees)). 2-74% of the population size of included organi-
sations completed the self-administered questionnaire.

The average age of the final sample (N=796) was 41 years and there was 
a slight male predominance (55.2%). Third of the participants reported hav-
ing completed secondary educational level, while approximately 26% complet-
ed vocational and higher vocational educational level/graduate degree. Almost 
half of the participants reported having sufficient income to meet their (house-
hold’s) needs (46.6%), while the rest of the sample reported having (occasional) 
difficulties. Most of the participants were performing sedentary (43.6%), most-
ly standing (34.4%) or light physical work (36.5%). Further details are present-
ed in Table 1. 

Table 1: Socio-demographic characteristics of the sample.

Total sample (N=796)
Gender (male), n(%) 439 (55.2)
Age (years), M±SD 40.9 ± 10.3

Educational level, n(%)
Primary or less 92 (11.4)
Vocational 205 (25.8)
Secondary  267 (33.5)
Higher vocational, graduate degree  204 (25.6)
Postgraduate degree (master‘s, doctorate) 28 (3.5)

Subjective sufficiency of income, n (%)
Sufficient income to meet (household‘s) needs 371 (46.6)
Occasional difficulties 338 (42.5)
Difficulties 87 (10.9)

Type of work, f (%)
Sedentary work 375 (43.6)
Mostly standing 296 (34.4)
Light physical work/standing or walking without major physical strain 314 (36.5)
Heavy physical work/often lifting or moving heavy things 167 (19.4)
Forced posture 132 (15.3)
Repetitive movements 200 (23.3)

Questions regarding socio-demographical data (gender, age, educational 
level, subjective sufficiency of income, type of work) comprised the initial sec-
tion of the questionnaire. 

Frequency of perceived stress was measured through a question: ‘How of-
ten do you feel tense, stressed or under intense pressure?’ (1 – never; 2 – rarely; 
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3 – sometimes; 4 –often; 5 – every day). Response categories 4 and 5 were used 
to define groups with high, 3 with medium, and 1 or 2 with low perceived stress 
levels. Subjective assessment of individual’s health was measured through a 
question: ‘How would you assess your present health? (1 – very good; 2 – good; 
3 – fair; 4 – poor; 5 – very poor). Additionally, respondents were asked to indi-
cate whether they had experienced any of the stated health problems in the pre-
vious month (chest pain during physical activity, low back pain, neck/shoulder 
pain, joint pain, chronic cough and mucus, swollen legs, allergy, constipation, 
headache, insomnia, depressive symptoms, toothache, urination problems). 
The total number of reported health problems per participant was calculated. 
All three questions were adapted from CINDI Health Monitor Core Question-
naire (Prättälä et al., 2001). 

Sickness absenteeism was measured through the question: ‘How many 
days in the last 12 months have you been absent from work because of sick 
leave? (ie. Gustafsson and Marklund, 2011). To measure sickness presenteeism 
the question: ‘Did you go to work even though you should have taken sick leave 
during the past 12 months? (yes; no; I have not been sick). If yes, how many 
times?’ was used (Aronsson et al., 2000). 

Furthermore, management of each included organisation was asked 
about implemented stress management interventions (i.e. provision of train-
ing; a redesign of the work area; for total list see Table 3), adapted from Euro-
pean Survey of Enterprises on New and Emerging Risks, ESENER (Cox et al., 
2010).

Health and safety representative from each organisation was asked to as-
sist with distribution and collection of questionnaires for management and 
employees. Employee participation was voluntary and anonymity guaranteed; 
the questionnaires were collected immediately after completion and sent to the 
project coordinator. 

In total, there were 0.2 - 14.8% missing values per variable. Missing data 
were imputed using the EM algorithm, which has been demonstrated to be an 
effective method of dealing with missing data (Graham, 2009), and all analy-
ses were conducted using a total of 796 participants. Kendall’s tau b rank corre-
lation coefficient was calculated to evaluate the associations between frequen-
cy of perceived stress and other variables (health-related characteristics, the 
number of implemented stress management interventions). Multiple linear re-
gression was conducted to examine which of the included variables predict fre-
quency of perceived stress. All analyses were performed using SPSS V.21 (SPSS, 
Chicago, Illinois, USA). 

Results 
Almost half of the participants (46.0%) reported medium, 28.5% low and 25.5% 
high perceived stress level. Regarding self-rated health, more than half (62.3%) of 
the sample reported good or very good, 31.4% fair and 6.3% poor or very poor 
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self-rated health. However, participants on average reported they have experi-
enced three health problems in the last month. Half of the participants report-
ed no sickness absenteeism in the past year, 24.0% one to seven days and 21.4% 
eight to 30 days. Similarly, almost half of the sample (46.0%) reported no sick-
ness presenteeism in the past year, while 33.2% one to seven days and 21.4% 
eight to 30 days (for details see Table 2).

Table 2: Frequency of perceived stress and health-related characteristics/
outcomes of the sample.

Total sample (N=796)
Perceived stress level, M±SD 3.0 ± 0.9

High, f (%) 203 (25.5)
Medium, f (%) 366 (46.0)
Low, f (%) 227 (28.5)
Self-rated health, M±SD 2.3 ± 0.8
Good or very good, f (%) 496 (62.3)
Fair, f (%) 250 (31.4)
Poor or very poor, f (%) 50 (6.3)

Number of experienced health problems in the past month, M±SD 3.0 ± 2.3
0-2, f (%) 362 (45.5)
3-6, f (%) 371 (46.6)
7-10, f (%) 63 (7.9)

Sickness absenteeism in the past year (days), M±SD 7.6 ± 19.4
0 days. f (%) 400 (50.3)
1-7 days, f (%) 191 (24.0)
8-30 days, f (%) 170 (21.4)
31-90 days, f (%) 29 (3.6)
≥ 91 days, f (%) 6 (0.8)

Sickness presenteeism in the past year (days), M±SD 4.6 ± 7.5
0 days, f (%) 366 (46.0)
1-7 days, f (%) 264 (33.2)
8-30 days, f (%) 162 (20.4)
31-90 days, f (%) 3 (0.4)
≥ 91 days, f (%) 1 (0.1)

**p<0.01

Frequency of perceived stress was significantly associated with self-rat-
ed health (r=0.29**), number of experienced health problems in the past year 
(r=0.39**), days of sickness absenteeism (r=0.12**) and sickness presenteeism 
(r=0.28**) in the past year. 

Total number of implemented measures to prevent or manage work re-
lated-stress ranged from zero to five (M±SD=2.2±1.5) in the included organisa-
tions and was significantly associated (r=-0.13**) with frequency of perceived 
stress. Among the most commonly implemented stress management interven-
tions were: informing employees about work-related stress and its consequenc-
es (58.8%), stress management training provision (35.2%) and informing em-
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ployees about whom to adress when encountering (work-related) psychosocial 
problems (23.5%). Organisational-level interventions (ie. changes to working 
time arrangements or to the way work is organised) were more rare (see Ta-
ble 3). 

Table 3: Implemented stress management interventions in the included 
work organisations. 

n (%) of included 
organisations

Informing employees about work-related stress and importance of mental 
health and their effects on health and safety. 10 (58.8)

Provision of training on the prevention of work-related stress. 6 (35.2)
Informing employees about whom to address in case of (work-related) psy-
chosocial problems. 4 (23.5)

Changes to working time arrangements. 2 (11.8)
Setting-up of conflict resolution procedure. 2 (11.8)
Assessment of work-related stress and psychosocial risk factors in the organ-
isation. 1 (5.9)

Changes to the way work is organised. 1 (5.9)
A redesign of the work area. 1 (5.9)
Confidential counselling for employees. 1 (5.9)

Multiple linear regression analysis was used to demonstrate whether the 
investigated health-related variables and outcomes significantly contribute to 
the frequency of perceived stress. Results are presented in Table 4. Variables in-
cluded in the model explained 28% of the variability of the frequency of per-
ceived stress. Having worse self-rated health, having experienced more health 
problem in the past month, being absent from work due to illness more days, 
being employee of an organisation that has implemented fewer stress manage-
ment interventions was significantly associated with higher frequency of per-
ceived stress even after controlling for organisation, age and gender. 

Table 4: Regression model of frequency of perceived stress (adjusted 
R2=0.28).

Beta p
Self-rated health 0.198 <0.001
Number of experienced health problems in the past month 0.322 <0.001
Sickness absenteeism in the past year (days) 0.076 0.015
Sickness presenteeism in the past year (days) 0.059 ns
Number of implemented stress management interventions in the organisation -0.071 0.025
Organisation 0.028 ns
Age -0.044 ns
Gender 0.052 ns
Education level 0.184 <0.001
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Discussion
The results of this study demonstrate the association between higher frequen-
cy of perceived stress and worse self-rated health, more health problems in the 
past month and higher level of sickness absenteeism and sickness presenteeism 
in the past year. The findings are in line with previous research on the health- 
and productivity-related consequences of high levels of perceived workplace 
stress (i.e. Biron et al., 2006; MacGregor et al., 2008; Stansfeld and Candy, 
2006). However, days of sickness presenteeism have not significantly contrib-
uted to the higher frequency of perceived stress in the regression model. This 
could be partially explained by the recent meta-analysis of Miraglia and Johns 
(2016) where various variables pertaining to job demands (constraints on ab-
senteeism, elevated job demands and felt stress etc.) and job and personal re-
sources (low support, low optimism etc.) were shown to be more important in 
explaining presenteeism than absenteeism.

A quarter of the sample reported high frequency of perceived stress (Ta-
ble 2). This is somewhat similar to the results of the Fifth European Working 
Conditions Survey, EWCS (EUROFOND, 2012) where 20% of workers report-
ed a poor mental well-being. Also, the results regarding the frequency of sick-
ness absenteeism and presenteeism are comparable with those obtained by the 
most recent EWCS study (EUROFOND, 2017); 50% of the sample reported no 
sickness absenteeism (compared to 60% reported in the EWCS), while 46% re-
ported no sickness presenteeism (45 % reported in the EWCS). It is interesting, 
however, that more than half (62.3%) of the participants rated their health as 
good or very good, while on average reported experiencing three health prob-
lems in the last month. A relatively low proportion of the employees rated their 
health as poor or very poor (6.3%); this is slightly less than estimates obtained in 
nationwide cross-sectional study by Farkas, Kragelj and Zaletel-Kragelj (2011; 
9.6%). Yet, these employees are at highest risk for sickness absenteeism or pre-
senteeism and could benefit the most from interventions targeting their health.

Our results also indicated that higher frequency of perceived stress is as-
sociated with fewer implemented stress management interventions in the or-
ganisations. According to the research (Richardson and Rothstein, 2008), how-
ever, the effect of interventions most importantly depends on the intervention 
type. No conclusions regarding that can be made for our study, as no further 
details on the interventions were obtained. Still, similar to the findings of Rich-
ardson and Rothstein (2008) included organisations rarely reported implemen-
tation of organisational-level interventions such as changes to the way work 
is organised, changes to working time arrangements etc. (Table 3). The high-
er number of implemented activities for managing work-related stress could, 
however, reflect a higher awareness about employees’ mental health and well-
being, which could partially explain obtained association. 

The main limitations of our study pertains the cross-sectional design and 
non-representative sample as the employees’ participation was voluntary. Fur-
thermore, despite the satisfactory validity of a single-item measure of stress re-
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ported by Elo and colleagues (2003), the measure was not additionally validat-
ed in our study. Also, the proposed regression model did not control for other 
working and psychosocial conditions. 

Conclusions 
Our study demonstrates that higher frequency of perceived stress in Sloveni-
an chemical and other processing industry workers is associated with poor-
er self-rated health, higher number of health problems in the past month and 
higher frequency of sickness absenteeism and sickness presenteeism in the past 
year. The implemented activities for managing work-related stress in included 
organisations were relatively rare. Also, guidelines for their systematic imple-
mentation and research on their effectiveness are needed in the future.
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