View metadata, citation and similar papers at core.ac.uk

Bresi¢ J, et al. STRESS AND WORK ABILITY IN OIL INDUSTRY WORKERS
Arh Hig Rada Toksikol 2007;58:399-405

399

Original Scientific Paper

DOI: 10.2478/v10004-007-0032-4

STRESS AND WORK ABILITY IN OIL INDUSTRY
WORKERS

Jozo BRESIC!, Bojana KNEZEVIC?, Milan MILOSEVIC?, Tomislav TOMLJANOVIC?,
Rajna GOLUBOVIC?, and Jadranka MUSTAJBEGOVIC?
INA-INDUSTRIJA NAFTE d. d.!, Clinical Hospital Centre Zagreb?, School of Public Health Andrija
Stampar®, Gradska liekarna Zagreb?, Zagreb, Croatia

Received in January 2007
Accepted in June 2007

This cross-sectional study conducted between March and June 2006 examined stress at work and work
ability of 180 people with different workplaces within an oil company. Office, laboratory, and oil-field workers
were invited to complete the “Occupational Stress Assessment Questionnaire — the Oil Industry Version
and Work Ability Index (WAI) Questionnaire”. The overall response rate was 69.4 %, and the final sample
size was 125 workers who completed the questionnaires (57 office, 41 laboratory, 27 oil-field workers).
Office, laboratory, and oil-field workers differed significantly with respect to age (P<0.001). The oldest were
oil-field workers and the youngest were office workers. The average WAI score for office workers was 44.9,
for laboratory workers 43.2 and for field workers 39.7, indicating satisfying work ability. After adjusting
for age, the difference in WAI score between the groups of workers was still significant (P<0.001). Over
75 % of all workers believed their job was stressful, but the perception of specific stressors depended on

the workplace.
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Stress at work is a specific type of stress whose
sources are at the workplace or in the working
environment. The concept of stress at work
comprises changes consequential to stressors present
at the workplace over longer periods of time. Stressful
jobs may lead to the so called burnout syndrome
which not only increases the risk of getting ill, but
also affects private and social life, reduces the sense
of self-esteem and the quality of work, as well as safe
performance at work (1-5).

Taking into consideration that the number of
stressors in the working environment is in continuous
rise, stress at work seems to be unavoidable. External
stressors are relatively easy to identify, partly or
completely eliminate, or at least mitigate. These
include unfavourable macro- and micro-climatic
conditions, such as high and low temperatures,
humidity or dry air, chemical evaporations, noise, and

poor ergonomic conditions. Psychosocial stressors
are more difficult to discover and define. Stress at
work involves the action and interaction of a number
of factors, including conflicts between workers
and their working environment, genetic factors,
culture, tradition, as well as social and economic
circumstances in a particular environment (1). There
are indications that numerous disorders and diseases
are stress-related: musculoskeletal, cardiovascular,
and endocrinological diseases, psychic and emotional
disorders, a series of psychosomatic diseases,
infectious diseases, and finally carcinoma (3, 6, 7).
Workers employed in oil refining industry are
exposed to different health risks, depending on whether
they work in oil fields, laboratories, or offices. Workers
on oil fields, drilling rigs, and other oil production
workplaces are exposed to various chemical hazards,
hazardous work materials/substances, gases, vapours,
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fumes, and aerosols, fire, explosives, electricity, falls,
and wrecks. Work outdoors and in unfavourable
microclimates is affected by atmospheric influences
throughout the year, by major physical strain, and
high noise levels. It involves a high risk of accidents
(cord breaking, explosion) that may lead to wrecking
of drilling rigs. QOil is highly inflammable and the
use of open flame at wells is prohibited. As gas is
released from the well, fragments of rock often fly
out under pressure and may cause injuries. Oil from
sprinklers can harm unprotected skin. Workers on oil
fields are frequently exposed to stressful conditions
or to permanent psychic tension. Long-term stay in
an isolated area also contributes to the work stress
level (8, 9).

Laboratory workers are exposed to different
stressors than oil-field workers. Gas-processing
laboratory workers handle toxic and highly inflammable
substances, and use expensive laboratory equipment,
which requires special education, high level of
attention, and decision-making which may have major
financial consequences. Laboratory work dynamics
may involve permanent psychic tension (10).

Office workers mostly work in a sitting position
and in closed spaces Their work usually involves
psychophysical and eye strain and non-physiological
positions (11, 12). According to the risk assessment,
they are exposed to the risk of fire and electric shock
(10).

Health and work ability are important factors for
occupational safety in oil industry. The aim of this
study was to see whether different working conditions
and occupational exposure to different hazards in an
oil refining company would be associated with different
perception of work stressors and work ability.

SUBJECTS AND METHODS

Study design

This cross-sectional study was carried out in
a Croatian oil company INA-Industrija nafte d.d.,
Health Care, Safety, and Environmental Protection
Department, between March and June 2006. The
participation in the study was voluntary. Approval was
obtained from the company’s ethics committee.

Subjects

A convenience sample of oil industry workers was
selected according to their workplaces and working

conditions. At the time of study INA-INDUSTRIJA
NAFTE d.d. employed 6890 office workers, 341
laboratory workers, and 2952 oil-field workers.
Hundred and eighty workers were invited to participate
in this study of whom 57 (31.7 %) were office workers,
41 (22.8 %) laboratory workers, and 82 (45.5 %) oil-
field workers.

Questionnaire

Workers were invited to complete the Occupational
Stress Assessment Questionnaire and Work Ability
Index Questionnaire (13). According to literature and
pilot studies, the Occupational Stress Assessment
Questionnaire (14, 15) was created to assess the
stress in healthcare workers (16-19). It comprises
seven groups of stressors: organisation of work, shift
work, financial issues, professional and intellectual
demands, interpersonal conflicts at workplace,
public criticism, danger and hazards at workplace.
The version of Occupational Stress Assessment
Questionnaire we used in this study was modified
and adapted for oil industry workers.

It contains general information (sex, age, marital
status, educational level, workplace, duration of
employment, and work hours) and questions about
stressors at the workplace. Test subjects were offered
37 stressors to circle and grade using the Likert
scale from 1="not stressful at all” to 5="extremely
stressful”. There where subjects did not experience a
particular stressor at workplace, they were instructed
to circle 1="not stressful at all” on the Likert scale.

The Work Ability Index (WAI) developed by
the Finnish Institute of Occupational Health is a
questionnaire-based method assessing perceived
work ability. The WAI score was calculated from
answers to seven items: current work ability compared
with the life time best, work ability in relation to the
demands of the job, number of current diseases
diagnosed by a physician, estimated work impairment
due to diseases, sick leave during the past 12 months,
personal prognosis of work ability two years from now,
and mental resources. The WAI score ranged from 7
to 49 points. Higher scores indicate better work ability.
WAl is considered poor in the range 7-27, moderate
in the range 28-36, good in the range of 37-43, and
excellent in the range 44-49. Subjects at or below
36 points were classified as having low work ability.
Subjects at or above 37 points were classified as
having satisfying work ability.
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Statistical analysis

Smirnov-Kolmogorov test was used to analyze
data distribution. Descriptive statistics included the
analysis of age, sex, workplace, and reported specific
stressors. Kruskal-Wallis test was used to analyze age
differences between workplace groups. The analysis
of covariance (ANCOVA) was conducted to assess
differences in the WAI score between workplace
groups. The independent variable was workplace,
according to which the subjects were divided in three
groups. The dependent variable was the WAI score.
Age was used as a covariate to control individual
differences. Preliminary checks were conducted to
ensure that there was no violation of the assumptions
of normality, linearity, homogeneity of variances, and
reliable measurement of the covariate.

Differences in the frequency of workers experiencing
each potential stressor between the three workplace
groups were tested using the chi-square test.

The subjects were divided in two groups: those not
stressed by a particular stressor and those stressed.
Those whose Likert Scale responses for a specific
stressor were 1, 2, or 3 were grouped as not stressed
workers, while those whose responses were 4 or 5 were
grouped as stressed workers. P values under 0.05 were
considered significant. All statistical procedures were
performed using the SPSS 13.0 Statistical Package
(SPSS Inc, Chicago, IL, USA).

RESULTS

Response was obtained from 125 subjects (overall
response rate was 69.4 %). Fifty-seven (45.6 %) were
office workers, 41 (32.8 %) laboratory workers, and
27 (21.6 %) oil-field workers. Office and laboratory
workers’ response rate was 100 %, and that of oil-
field workers 33 %. Sixty-seven (53.6 %) subjects
who responded were men. Thirty-two office workers
(56.1 %) and 26 laboratory workers (63.4 %) were
women, but all 27 oil-field workers were men.

The age median in years (interquartile range) for
office workers was 27 (25-28), for laboratory workers
37 (30.5-43), and for oil-field workers 46 (38-52).
Differences in age between workplace groups were
significant (Kruskal-Wallis chi-square = 71.7, df=2,
P<0.001) - office workers were the youngest, and
oil-field workers were the oldest.

The average WAI score for all workers showed
satisfying work ability. The lowest work ability was

recorded among the oil-field workers, followed by
laboratory workers, while the highest work ability was
recorded among the office workers. The average
(WAI=SD) score for office workers was excellent:
(44.9+2.9), for laboratory workers good: (43.2+4.0),
and for oil-field workers also good: (39.7%6.2).
ANCOVA showed that after adjusting for age, there
was a significant difference in the WAI scores between
the workplace groups [F (3,121)=15.7, P<0.001,
partial eta square=0.28].

At least one potential work stressor was reported
to be stressful in 51 (89.5 %) office workers, 39
(95.1 %) laboratory workers, and 26 (96.3 %) oil-field
workers. The perceived specific stressors differed
between workplace groups. Stressful communication
with colleagues, conflicts with other staff, public
criticism, threats of lawsuits, inadequate expectations
of co-workers, and unsolvable problems were more
common among office workers than laboratory or
oil field workers. As expected, the fear from chemical
hazards and fire was more present in the laboratory
and oil-field workers than in the office workers. Work
overload and overtime, shift work, night shifts, and
24-hour time on duty were more often perceived
stressful by the oil-field workers than by the other two
groups. Inadequate income and lack of opportunity
for professional advancement were equally stressful
in all three groups (Table 1).

DISCUSSION

Due to the nature of their job, office workers more
often recognised stressful potential in stressors related
to interpersonal relations. Poor communication with
colleagues was also the common stressor in the group
of laboratory workers. Good communication at work
can protect from harmful effects of other stressors,
and can contribute to better safety at work (1, 2, 4).

Oil-field workers had a good communication, and
conflicts were not mentioned as stressors, which can
be explained by a greater need for teamwork and
better task distribution. Unlike with others, stressors
perceived by oil-field workers point to more difficult
work conditions and stressful working schedule.

Laboratory and oil-field workers reported stressful
fear from chemical hazards and fire more often due
to real exposure to these hazards and their impact on
the safety of workers on these workplaces.

The perception of 23 potential stressors did not
differ between the groups of workers. Approximately
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Table 1 Perception of specific stressors as stressful, and differences betiween workplace groups

Stressor Office workers Laboratory Oil-field workers ~ Chi-square  df p*
workers

N (%) N (%) N (%)
Work overload 12 (21.1) 16 (39.0) 19 (70.4) 19.0 2 0.000
Poor work organization 20 (25.1) 18 (43.9) 11 (40.7) 0.8 2 0.666
Overtime work 5 (8.8) 4(9.8) 8 (29.6) 7.6 2 0.023
Working shifts 3(5.3) 2(4.9) 14 (51.9) 35.9 2 0.001
Night shifts 7(12.3) 3(7.3) 15 (55.6) 27.6 2 0.000
Time on duty (24 hours) 11 (19.3) 4 (9.8) 11 (40.7) 9.6 2 0.008
Deadlines 18 (31.6) 16 (39.0) 12 (44.4) 1.43 2 0488
Lack of time for work 18 (31.6) 13 (31.7) 11 (40.7) 0.8 2 0675
New technologies 4 (7.0 7(17.1) 5 (18.5) 3.2 2 0205
New professional information 10 (17.5) 10 (24.4) 4 (14.8) 1.1 2 0.563
Inadequate continuous 20 (35.1) 15 (36.6) 11 (40.7) 03 2 0881
education
navallabiy of professional 14 (24.6) 9.(22.0) 11 40.7) 33 2 0195
iterature
Poor resources for work 19 (33.3) 16 (40.0) 12 (44.4) 1.0 2 0585
Inadequate working space 26 (45.6) 19 (46.3) 7 (25.9) 3.5 2 0.175
Inadequate income 26 (45.6) 26 (63.4) 14 (51.9) 3.0 2 0218
Poor communication with 15 (26.3) 10 (24.4) 7(25.9) 005 2 0976
superior
Poor communication with 15 (26.3) 10 (24.4) 13.7) 62 2 0046
colleagues
Bypass for promotion 30 (52.6) 24 (58.5) 10 (37.0) 3.1 2 0213
Excessive paperwork 11 (19.3) 10 (24.4) 4(14.8) 1.0 2 0617
Lack of co-workers 18 (31.6) 13 (31.7) 18 (66.7) 10.9 2 0.004
Unpredictable situations 13 (22.8) 12 (29.3) 13 (48.1) 5.6 2 0.061
Conflicts with the superior 17 (29.8) 8 (19.5) 2(7.4) 5.6 2 0.061
Conflicts with colleagues 13 (22.8) 4 (9.8) 2 (7.4) 4.8 2 0.092
Conflicts with other staff 9(15.8) 1(2.4) 0(0.0) 8.8 2 0012
Conflicts with other people 5 (8.8) 2(4.9) 0(0.0) 2.7 2 0.256
Public criticism 14 (24.6) 4(9.8) 1(3.7) 7.6 2 0.023
Threats of lawsuit 17 (29.8) 5(12.2) 13.7) 9.9 2 0.007
Professional and private life 14 (24.6) 4(9.8) 5 (18.5) 3.5 2 0175
24-h responsibility 10 (17.5) 7(17.1) 7(25.9) 1.0 2 0.604
Inadequate expectations of 12 21.1) 2 (4.9) 2 (7.4) 65 2 0039
co-workers
Misinforming of co-workers 8 (14.0) 3(7.3) 2 (7.4) 1.5 2 0476
Unsolvable problems 20 (35.1) 5(12.2) 2 (7.4) 11.5 2 0.003
Radiation 12 21.1) 7(17.1) 8 (29.6) 15 2 0464
Chemical hazards 13 (22.8) 23 (56.1) 13 (48.1) 12.2 2 0.002
Fire 5 (8.8) 17 (41.5) 15 (55.6) 23.3 2 0.000
Infection 8(14.0) 7(17.1) 3(11.1) 0.5 2 0.786
Sharp object 5(8.8) 6 (14.6) 4(14.8) 1.0 2 0.596

Significance: chi-square test between groups; df = degrees of freedom
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half the workers in all groups rated inadequate
personal income and no opportunities for professional
advancement as causes of stress at work. More than a
third of all workers perceived poor work organisation,
deadlines, insufficient time to perform work, lack of
permanent education, poor resources for work, and
inadequate working space as causes of stress.

In this study there is a significant age difference
among the subjects; the oldest were the oil-field
workers and the youngest worked in the office. The
concept of work ability presumes a modern concept
of human ability for work, emphasizing the need
for adjusting work conditions to worker’s abilities
and capabilities. A worker’s psychophysical abilities
change with time (13). The average WAI score
among oil industry workers above 36 points indicated
satisfying work ability. Excellent WAl was obtained
from office workers, while the WAI score of laboratory
and oil-field workers was good. The difference in WAI
between laboratory workers, oil-field workers, and
office workers was statistically significant, which might
be related to different conditions at work and to the
age of workers.

Research of connection between stress at work and
mental health of workers in the oil industry shows that
occupational stress affects psychological health state
(19, 24). Aresearch conducted among the oil industry
workers in Great Britain showed that conditions at
work such as working in shifts, work requirements,
and work environment influence different perception
of work and work difficulty. Working in shifts can have
more negative impact on health than working during
daytime hours (20).

Stress at work can reduce safety and increase
chances for occupational injury of workers working
on oil platforms (21). Onshore workers working on oil
platforms more frequently suffer from musculoskeletal
illnesses than offshore workers (23). Some studies (22,
23) showed that the work ability of oil industry workers
became lower with age, working time, and stress
levels. Work ability in women workers was significantly
higher than in men.

The limitations of our study are the small number
of oil-field workers, age differences between the groups
of workers working in different conditions which may
influence the WAI score, unequal sex distribution, and
the cross-sectional design of the study. For future
investigations we propose conducting a longitudinal
prospective study with more participants for easier
follow-up. As for the health and safety of workers,
we propose more effective preventive measures to
maintain satisfying work ability.

CONCLUSION

Most oil company workers in our study, regardless
of whether they work in the office, laboratory, or oil-
field, believed that they were pronouncedly exposed
to stress. Over three quarters of all subjects believed
their job was stressful, but the perception of specific
stressors depended on the workplace. The average WAI
score of all subjects suggested satisfying work ability.
Our results call for additional training of workers in
communication skills and preventive measures to
improve health and safety in the workplace.
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Sazetak
STRES | RADNA SPOSOBNOST RADNIKA U NAFTNOJ INDUSTRIJI

Cilj ovog ispitivanja bio je procijeniti doZivljaj stresa na radnome mjestu i radnu sposobnost zaposlenih
u razlicitim dijelovima radnog procesa naftne industrije. Presje¢no istrazivanje provedeno je u hrvatskoj
naftnoj industriji, u razdoblju od ozujka do lipnja 2006. s uzorkom od 180 prigodno odabranih zaposlenika.
Zaposlenici u uredu, laboratoriju za preradu nafte i naftnom pogonu trebali su ispuniti Upitnik o stresu na
radu - verzija za naftnu industriju i Upitnik za procjenu indeksa radne sposobnosti (WAI). Ukupni odaziv
ispitanika bio je 69,4 % te je obradeno 125 ispunjenih upitnika (57 radnika iz ureda, 41 iz laboratorija i 27 iz
naftnog pogona). Radnici iz ureda, laboratorija i naftnih pogona znacajno su se razlikovali u dobi (P<0,001).
Najstariji su bili radnici u naftnim pogonima, dok su najmladi bili radnici u uredu. Prosje¢ni WAI za uredske
zaposlenike bio je 44,9, za laboratorijske 43,2, a za zaposlenike u naftnom pogonu 39,7, §to upu¢uje na
zadovoljavajucu radnu sposobnost. Uzevsi u obzir utjecaj dobi pri testiranju razlika, utvrdeno je kako se WAI
promatranih skupina statisticki znacajno razlikuju (P<0,001). Vise od tri Cetvrtine svih ispitanika procjenjuje
svoj posao kao stresan, no vrste stresora koje dozivljavaju razlikuju se ovisno o radnome mjestu.

KLJUCNE RWECI: indeks radne sposobnosti, laboratorijski radnici, radnici u naftnim pogonima,
stresori, uredski radnici
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