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Abstract
Objectives: This paper aims to assess the relationship between the determinants of the psychosocial work environment, as
expressed in terms of JDC or ERI models, and all-cause mortality in older individuals. Materials and Methods: The baseline study was conducted on a cohort comprising a random sample of 65-year-old community-dwelling citizens of Kraków,
Poland. All of the 727 participants (410 women, 317 men) were interviewed in their households in the period between
2001 and 2003; a structured questionnaire was used regarding their occupational activity history, which included indexes
measuring particular dimensions of their psychosocial work environment based on Karasek’s Job Demand-Control model
and Siegrist’s Effort–Reward Imbalance model, as well as health-related quality of life and demographic data. Mortality
was ascertained by monitoring City Vital Records for 7 years. Analyses were conducted separately for men and women,
with the multivariate Cox proportional hazard model. Results: During a 7-year follow-up period, 59 participants (8.1%)
died, including 21 women (5.1% of total women) and 38 men (12%) (p < 0.05). Significant differences in the number of
deaths occurred regarding disproportion between physical demands and control in men: those with low physical demands
and low control died three times more often than those with high control, regardless of the level of demands. The multivariate Cox proportional hazard model showed that significantly higher risk of death was observed only in men with low
physical demands and low control, compared to those with low physical demands and high control (Exp(B) = 4.65, 95% CI:
1.64–13.2). Conclusions: Observed differences in mortality patterns are similar to the patterns of relationships observed
in health-related quality of life (HRQoL) level at the beginning of old age; however, the relationship between efforts and
rewards or demands and control and mortality was not fully confirmed.
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INTRODUCTION

and low reward, the fulfillment of self-regulatory needs is

The relation between job stress and negative health outcomes (especially in the case of morbidity and mortality
in cardiovascular diseases) has been the longstanding focus of research interest over the last four decades [1–10].
This increasing research activity was supported, among
others, by two theoretical models: Karasek’s [11] two
dimensional model of Job Demand-Control (JDC – job
demands-decision latitude/control) and Siegrist’s [12,13]
Effort–Reward Imbalance model (ERI – work offers opportunities to acquire self-efficacy, self-esteem, self-integration). When an imbalance exists between high effort

jeopardised [14].
Huang et al. [15] state that current theories and models
of job stress are characterised by major theoretical differences: in “transactional” models, such as the effort-reward
imbalance model developed by Siegrist, the main focus is
on the interaction of environmental stressors with worker
attributes, coping style and resources within the work environment. In this model, critical coping (need for control
and approval) based on intrinsic (personal) and extrinsic
(situation) resources is associated with high effort (created by demands, obligations) in relation to low reward,
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measured by money, esteem, status control (job stability,
forced mobility, status inconsistency, blocked career).
In contrast, such models as Karasek’s control-demand
model of job stress focus on the role of the psychological demands, decision latitude (control) and support at
work. Epidemiological studies performed in 5 European
countries: The Somstress Study (Belgium), the GAZELCohort Study (France), the WOLF-Norrland Study (Sweden), the Whitehall II Study (UK), the Public Transport
Employees Study (Germany), confirmed good psychometric properties of the scales measuring the effort-reward
imbalance model at work [16].
Calnan [17] mentioned that Karasek’s model was initially
designed to assess the job stress among blue-collar industrial workers while the Effort-Reward Imbalance model
was more useful for explaining the job stress in the occupations and professions involving provision of services,
especially those dealing with person–based interactions
(health professionals).
Studies focusing on combining the two models, which primarily emphasize various elements in the psychosocial
work environment and their dimensions, have produced
separate results. Calnan et al. [17] compared the predictive ability of the two models for explaining work stress
and showed that current work environment is better explained by ERI model.
The relationship between job strain and depression,
exhaustion and job satisfaction has been confirmed
[18,19]. Ota et al. [20,21] note that the effort-reward
imbalance model (ERI) and demand-control-support
model (DCS) describe the adverse psychological job
characteristics related to insomnia; and are therefore
more useful to identify workers at risk of insomnia.
Roelen et al. [22,23] investigated whether perceived
psychological and mental workload and specific job demands were associated with self-reported health complaints in a group of 983 male employees in manufacturing industry.
350
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Kopp [24] found strong associations of variables characterising an adverse psychosocial work environment, as well as other socioeconomic and psychosocial variables, with variations
of premature cardio-vascular (CV) mortality rates among
middle-aged men and women in 150 sub-regions of Hungary.
Yu [25] confirmed an independent effect of both the JDC
and the ERI model on the well-being of 876 workers.
In a previous study [26], conducted in a sample of people
at the beginning of old age, the authors showed that the
characteristics of past psychosocial work conditions influenced the health-related quality of life. This effect was
noted regardless of the model used to describe these relations (Karasek’s job-demand-control or Siegrist’s effortreward imbalance).
Job satisfaction was found to be lower in men with low
physical demands and low control in comparison to men
with low physical demands and high control. In women,
job satisfaction was lower in individuals with low psychological demands and low control in comparison to those
with low demands and high control. In terms of the effortreward imbalance model, only women with low efforts and
low rewards (both physical and psychological) had significantly lower chances of job satisfaction than those with
low effort and high reward. Life satisfaction was higher in
men with high physical demands and high control in comparison to those with low physical demands and high control, while in terms of ERI model, a similar relationship
was observed in women.
Self–rated health was lower not only in women with high
psychological demands and high control, but also in men
with high physical demands and low control in comparison to those with low demands and high control. However,
when considered in terms of the ERI model, only in men
were low rewards related to low self-rated health when
compared to those with low physical efforts and high rewards. Karasek’s model also indicated that women with
high physical demands and low control were more functionally independent (i.e. independent in all everyday
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activities, identified by the scale) than those with low
physical demands and high control, while in men it was
low demands and high control that lowered the level of
functional independence when compared to other groups.
In terms of the ERI model, only men with high effort and
low reward were at higher odds of functional independency in comparison to those with low effort and high reward.
These results proved that psychosocial characteristics
of previous work conditions had impact on the health-related quality of life and self-reported health status of men
and women at the beginning of old age, and gave rise to
a question whether they might also influence their risk
of death [26].
Huang et al. [15] stress the difficulties in precisely conceptualizing and measuring the construct, and delineating the mechanisms by which job stress influences health
outcomes. Evidence exists that perceptions of intensified
workload, monotonous work, and low social support play
a role in work-related upper extremity disorders. Some
investigators have defined occupational factors in terms
of subjectively experienced qualities of the work environment, others distinguish between the structural (objective)
characteristics of work on the one hand and more subjective ones, such as worker perceptions of such characteristics, on the other.
The present paper aims to assess the relationship between psychosocial work conditions, as expressed
in terms of a job stress model, partially based on the
original dimensions of the JDC or ERI models, and mortality, adjusted for both the other indicators of the work
environment and the health-related quality of life (Figure 1). An epidemiological approach has been used to
evaluate the role of psychosocial job characteristics (job
stress) in the follow-up study of mortality. The life course
approach attempts to evaluate the role of the cumulative risk of a range of life activities (psychosocial dimensions of work activity) in explaining the role of health
outcomes (mortality).
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Fig. 1. Model of the study

MATERIALS AND METHODS
The baseline study was conducted in a cohort randomly
sampled from the 65-year-old community-dwelling citizens of Kraków, Poland. All of the 727 participants (410
women, 317 men) were interviewed in their households,
in the period between 2001 and 2003, by specially trained
interviewers. A structured questionnaire was used to
collect information on history of occupational activity
(including psychosocial job characteristics) using the
items presented below. Based on content analysis of
these items they were combined into indexes measuring particular dimensions similar to those defined by
Karasek in the Job Demand-Control (JDC) model and
Siegrist in the Effort–Reward Imbalance model (ERI)
[11,12,27]:
a) 
Psychological effort/demands (3 items, Cronbach
α = 0.62): Did your job require continuous professio
nal development? Did your job require a considerable
IJOMEH 2013;26(3)
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amount of mental effort? Did you feel overwhelmed
with your professional duties at work?
b) Physical effort/physical demands (2 items, Cronbach
α = 0.49): Did your job require a considerable amount
of physical effort? Did you perform your professional
duties in an environment potentially harmful to health
(noise, chemical pollution, radiation)?
c) Control (2 items, Cronbach α = 0.84): Were you able to
make autonomous decisions about how you organized
your work? Did you always have much to say about your
work responsibilities?
d) Rewards (4 items, Cronbach α = 0.61): Did you feel
satisfied with the professional work you performed?
Did your professional work create opportunities for
meeting nice and interesting people? Was your salary
satisfying? Did you feel important performing your
professional duties?
e) Lack of social support in the workplace (3 items, Cronbach α = 0.51): Was your job stressful? While performing your duties, did you experience serious conflicts
with your co-workers/in your working team? Did others
in your work environment experience conflicts which
influenced your wellbeing?
f) Social interactions with co-workers (4 items, Cronbach
α = 0.72): Do you still maintain social contacts with
friends/colleagues at work? Do you participate in social
events organized by your colleagues/friends from work?
Do you visit your workplace willingly? Did you have
a large group of friends at work?
Dichotomous answers to all above-mentioned items were
coded as “yes” = 1, “no” = 0. As measures of job characteristics and outcome variables were not completely identical with the original scales, equivalent indicators were
used. Certain indexes were defined as having a higher
level when their value was equal to or higher than the
median of distribution. Dichotomized values of indexes
were combined into 4-category variables with the following categories: low demands-high control (reference
352
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category in regression models), high demands-high control, low demands-low control, and high demands-low
control [26]. In the present analysis, categories representing the balance between physical efforts and rewards
in women had to be combined into one category due to
the small number of the deceased in one of these categories.
The health-related quality of life (HRQoL) was measured
using the following indicators:
1. Self-rated health: one item with a 5-item Likert response
scale from excellent (point = 5) to poor (point = 1) – in
the Cox proportional hazard model, ranges from 3 to
5 were combined as being good self-rated health and
from 1 to 2 as poor self-rated health.
2. Psychological well-being (Geriatric Depression Scale)
[28] – in the Cox proportional hazard model, a score
equal to or higher than 10 points was defined as severe
depression.
3. Chronic conditions (CBS Chronic Conditions Shor
tened Version) [29] – in the Cox proportional hazard
model, it was used as a binary variable, with three or
more chronic conditions indicating a high number of
chronic conditions.
4. Functional status (based on the Groningen Activity
Restriction Scale) [30] in the Cox proportional hazard
model, it was used as a binary variable indicating respondents independent in all functions identified by
the scale.
5. Life satisfaction measured by means of Life Satisfaction Index A (LSI A) [31] – two separate indexes were
distinguished from LSI A to measure life satisfaction
with present life, and life satisfaction with earlier stages
of life. In the Cox proportional hazard model, a higher
level of life satisfaction was defined as a result higher
than the median of the distribution.
Mortality was ascertained by monitoring City Vital
Records until December 31st 2010 and all deaths had
been recorded: all individuals from the database were
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checked using the records of Kraków citizens, both alive
and dead.
Statistics
The strength of relationship between categorical variables
was assessed with Cramer’s V coefficient. The impact of
divergences between JDC and ERI was analyzed using
the multivariate Cox proportional hazard model. The assumptions of the Cox proportional hazard model were
checked by inspecting log-log plots – the plotted lines
were parallel. All analyses were conducted separately in
men and women. Multivariate models were adjusted for
all dimensions of HRQoL analyzed in a previous paper
(self-rated health, number of chronic conditions, independence in functional status, psychological well-being
and depression), as well as for other variables characte
rizing the work environment not included in our implementation of ERI or JDC models, such as the supervisor
position and the income [26].
The impact of the characteristics of work environment
conditions on mortality risk was also adjusted for demographical and social characteristics of respondents including marital status, living alone and the presence of children. The models were created starting from a univariate model including only one of the aspects of demand/
control or effort/reward relationship, respectively, and
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this variable was retained in all subsequent models. In the
second step, models concerning physical demands (JDC)
or physical efforts (ERI) were adjusted for level of psychological demands or efforts, respectively, while models concerning psychological demands (JDC model) or efforts
(ERI model) were adjusted for level of physical demands
or efforts, respectively. In the subsequent steps, all other
confounding variables were added one by one. If these
variables were significant at p = 0.10 in at least one group
of men or women, they were retained in the model used in
the following step, otherwise they were omitted.
Statistical analysis was performed using IBM SPSS Statistics 20 for Windows.

RESULTS
Statistically significant differences were observed between men and women under baseline study concerning
their education level – a higher percentage of women
reported only primary or lower education; the occupational history of the women was significantly different
from that of the men as well – a greater percentage of
women finished their occupational career earlier, more
men than women were involved in occupational activity as manual workers, and more men than women held
a supervisor position (Table 1). Nine women (2.3%) who

Table 1. Differences in demographic and occupational characteristics of respondents in the baseline study
Variables
Education
primary school or less
vocational
secondary
university
Occupational history2
never paid worker
former paid worker (retired)
continuation of occupational activity

Women

Men

n

%

n

%

109
71
143
87

26.6
17.3
34.9
21.2

49
106
84
77

15.5
33.5
26.6
24.4

9
357
43

2.2
87.3
10.5

0
241
76

0.0
76.0
24.0

1
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Table 1. Differences in demographic and occupational characteristics of respondents in the baseline study – cont.
Women

Variables
Occupation
manual worker
manual/non-manual worker
clerks
managers
freelance professions
unemployed
never worked
Supervisor position4
no
yes

Men

n

%

n

%

93
84
128
75
6
0
9

23.5
21.3
32.4
19.0
1.5
0.0
2.3

100
72
68
60
9
2
0

32.2
23.2
21.9
19.3
2.9
0.6
0.0

259
141

64.8
35.2

156
159

49.5
50.5

3

Chi2 = 34.1, df = 3, p < 0.05.
Chi2 = 29.5, df = 2, p < 0.05.
3
Chi2 = 23.1, df = 6, p < 0.05.
4
Chi2 = 16.8, df = 1, p < 0.05.
1
2

Table 2. Distribution of effort-reward imbalance indicators and job demand-control model indicators in baseline study
Model describing psychosocial
conditions of work

Psychosocial conditions

%

n

%

52

12.7

21

6.6

high psychological effort – high reward

146

35.6

86

27.1

low psychological effort – low reward

146

35.6

87

27.4

high psychological effort – low reward

66

16.1

123

38.8

162

39.5

67

21.1

Effort-reward imbalance model low physical effort – high reward
high physical effort – high reward

Job demand-control model

* p < 0.05.
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Men

n

Effort-reward imbalance model low psychological effort – high reward

Job demand-control model

Women

36

8.8

40

12.6

low physical effort – low reward

166

40.5

114

36.0

high physical effort – low reward

46

11.2

96

30.3

low psychological demands – high control

31

7.6

23

7.3

high psychological demands – high control

105

25.6

120

37.9

low psychological demands – low control

167

40.7

85

26.8

high psychological demands – low control

107

26.1

89

28.1

low physical demands – high control

122

29.8

99

31.2

high physical demands – high control

14

3.4

44

13.9

low physical demands – low control

206

50.2

82

25.9

high physical demands – low control

68

16.6

92

29.0

Cramer
V
0.26*

0.28*

0.16*

0.30*
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had never been employed and 2 men (0.6%) who were
unemployed at the time of the study were excluded from
further analysis.
Distribution of job demand-control and effort-reward models
was significantly different between men and women (Table 2).
During the 7 year follow-up period, 59 participants (8.1%)
died, including 21 women (5.1%) and 38 men (12%)
(V = 0.13, p < 0.05). No significant differences were found
in the number of deaths in relation to JDC or ERI indicators, except for the relationship concerning imbalance
between physical demands and control in men: those with
low physical demands and low control died three times
more frequently than those with high control, regardless
of the level of demands (Table 3).
The comparison of cumulated survival curves confirmed
that men with low physical demands and low control had
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Fig. 2. Cumulated survival curves for “physical job demands –
control” model for men

Table 3. Distribution of deaths in relation to effort-reward imbalance indicators and job demand-control model indicators
Model describing psychosocial
conditions of work

n

%

Cramer
V1

2

9.5

2

5.3

W: 0.03

high psychological effort – high reward

8

38.1

10

26.3

M: 0.04

low psychological effort – low reward

7

33.3

12

31.6

high psychological effort – low reward

4

19.0

14

36.8

8

38.1

5

13.2

W: 0.02

high physical effort – high reward

2

9.5

7

18.4

M: 0.11

low physical effort – low reward

8

38.1

17

44.7

high physical effort – low reward

3

14.3

9

23.7

low psychological demands – high control

1

4.8

2

5.3

W: 0.10

high psychological demands – high control

3

14.3

9

23.7

M: 0.12

low psychological demands – low control

8

38.1

12

31.6

high psychological demands – low control

9

42.9

15

39.5

low physical demands – high control

4

19.0

5

13.2

W: 0.08

high physical demands – high control

0

0

6

15.8

M: 0.18*

low physical demands – low control

12

57.1

17

44.7

high physical demands – low control

5

23.8

10

26.3

Effort-reward imbalance model low physical effort – high reward

Job demand-control model

Men
%

Effort-reward imbalance model low psychological effort – high reward

Job demand-control model

Women
n

Psychosocial conditions

The column presents correlation coefficients for the relationship between JDC/ERI model, respectively and the number of deaths, for women (W) and men (M).
* p < 0.05.
1
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Table 4. Differences between groups of men with different characteristics of physical job demand and control
Psychosocial conditions of work (%)
Indicators of occupational position

low physical
demands –
high control

high physical
demands –
high control

low physical
demands –
low control

high physical
demands –
low control

Education
primary school or lower

0.35*
4.0

6.8

23.2

24.5

vocational

13.0

34.1

34.1

56.4

high school

26.0

34.1

28.0

18.1

university

57.0

25.0

14.6

1.1

44.0

18.2

18.1

9.6

Continuing of occupational activity
Occupational position
manual worker

0.33*
0.34*

6.1

34.1

33.8

58.1

manual/non-manual worker

13.3

15.9

32.5

29.0

clerk

32.7

29.5

20.0

11.8

manager

48.0

20.5

13.8

1.1

Job required permanent self-improvement

90.0

79.5

53.7

55.3

0.35*

Job required a heavy workload

12.0

100.0

36.6

100.0

0.79*

Job required high psychological effort

90.0

84.1

67.1

55.3

0.33*

Unhealthy environment and exposure to
unhealthy agents

36.0

100.0

29.6

100.0

0.68*

Job control

100.0

100.0

17.3

18.1

0.82*

Job autonomy

100.0

100.0

14.8

5.3

0.90*

Conflicts between co-workers

26.0

27.3

12.3

14.9

0.16*

Job satisfaction

98.0

97.7

80.2

89.4

0.25*

Positive self-evaluation of social interactions at
workplace

94.0

88.6

67.9

79.8

0.27*

High salaries

63.6

70.5

46.9

48.9

0.18*

High self-esteem due to occupational status

70.0

77.3

29.6

34.0

0.40*

Social (informal) interactions with co-workers
after retirement

70.0

75.0

47.5

52.1

0.22*

Continuation of participation in leisure activities
with previous co-workers out of workplace

47.0

31.8

13.8

12.8

0.35*

Visiting workplace

49.5

28.6

16.2

10.9

0.37*

Number of friends recruited from co-workers

81.0

90.9

70.0

72.0

0.17*

Number of persons under supervision
median

Man-Whitney
test*
10.0

8.0

0.0

0.0

1 quartile

1.0

0.0

0.0

0.0

3 quartile

40.0

28.0

5.0

2.0

* p < 0.05.
356
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the lowest survival rates among all analyzed groups (logrank test: p < 0.05) (Figure 2).
It was observed that few men with low physical effort and
low control had a university education, while many had
only primary school education and held mixed manual/
non manual jobs which did not require continuous professional development or high psychological effort. Their
occupational positions did not entail autonomy in organizing job activities or having an influence on decisions at
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work. They reported the lowest job satisfaction in comparison to other categories of workers, and they assessed
relationships with co-workers as poor. They also reported
poor salaries, and perceived their own occupational positions as low, which significantly influenced their poor selfesteem due to occupational status (Table 4).
The univariate Cox proportional hazard model showed
that a significantly higher risk of death was observed
only in the case of a disproportion between physical

Table 5. Univariate and multivariate Cox proportional hazard model for imbalance between physical demands and control
Psychosocial conditions
of work

Women
univariate model
HR

Low physical demands –
high control

1.00

High physical demands –
high control**

2.19

Men

multivariate model*

95% CI

HR

95% CI

1.00
0.62

7.76

2.22

2.25

0.77

12.10

2.04

HR

multivariate model*

95% CI

HR

1.00
0.58

8.50

Low physical demands –
low control**
High physical demands –
low control

univariate model

0.42

9.75

95% CI

1.00

2.87

0.88

9.40

2.73

0.83

9.06

4.46

1.63

12.20

4.65

1.64

13.20

2.45

0.77

6.57

2.38

0.74

7.63

* Model adjusted for psychological demands, level of education, psychological wellbeing, and depression.
** Due to lack of deaths in women with high physical demands and high control, groups of women with balance between physical demands and control
were combined into one group.
HR – hazard ratio; 95% CI – 95% confidence interval.

Table 6. Univariate and multivariate Cox proportional hazard model for imbalance between psychological demands and control
Psychosocial conditions
of work

Women
univariate model
HR

95% CI

Men

multivariate model*
HR

95% CI

univariate model
HR

95% CI

1.00

multivariate model*
HR

95% CI

Low psychological
demands – high control

1.00

1.00

High psychological
demands – high control

0.62

0.06

6.85

0.87

0.08

9.91

0.88

0.19

4.09

0.91

0.19

4.36

Low psychological
demands – low control

1.51

0.19

12.0

0.97

0.12

7.95

1.58

0.35

7.14

1.70

0.37

7.76

High psychological
demands – low control

2.73

0.35

21.5

3.38

0.42

27.10

2.18

0.50

9.55

2.33

0.53

10.30

Abbreviations as in Table 5.
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Table 7. Univariate and multivariate Cox proportional hazard model for imbalance between physical efforts and rewards
Psychosocial conditions
of work

Women
univariate model
HR

Men

multivariate model*

95% CI

HR

95% CI

1.00

univariate model
HR

multivariate model*

95% CI

HR

1.00

95% CI

Low physical efforts – high
rewards

1.00

1.00

High physical efforts – high
rewards

1.22

0.25

5.86

0.65

0.12

3.35

2.46

0.78

7.74

2.31

0.69

7.73

Low physical efforts – low
rewards

1.09

0.40

3.01

0.78

0.26

2.39

2.01

0.74

5.50

2.17

0.76

6.18

High physical efforts – low
rewards

1.46

0.38

5.63

0.81

0.17

3.76

1.28

0.43

3.83

1.31

0.41

4.20

Abbreviations as in Table 5.

Table 8. Univariate and multivariate Cox proportional hazard model for imbalance between psychological efforts and rewards
Psychosocial conditions
of work
Low psychological efforts –
high rewards

Women
univariate model
HR

95% CI

1.00

Men

multivariate model*
HR

95% CI

univariate model
HR

95% CI

1.00

multivariate model*
HR

95% CI

1.00

High psychological efforts – 1.34
high rewards

0.28

6.45

2.42

0.48

12.30

1.25

0.27

5.72

1.44

0.30

6.85

Low psychological efforts –
low rewards

1.30

0.27

6.24

0.91

0.19

4.41

1.38

0.31

6.21

1.48

0.32

6.79

High psychological efforts – 1.63
low rewards

0.30

8.91

2.10

0.38

11.80

1.27

0.29

5.58

1.53

0.34

6.88

Abbreviations as in Table 5.

demands and control in men with low physical demands
and low control, compared to those with low physical
demands and high control, treated as the reference
group (Exp(B) = 4.46, 95% CI: 1.63–12.2). However,
both in men and women, in all groups, the risk of death
was higher than in the reference group, though these
differences were not significant. After adjustment for
psychological demands and other confounders, which
seemed to have a significant impact on the risk of death,
the impact of an imbalance between physical demands
and control on the risk of mortality still remained significant (Table 5).
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The imbalance in the relationship between psychological
demands and job control (Table 6), as well as that of the
relationship between both psychological or physical efforts and rewards, was found to have no significant impact
on the risk of all-cause deaths (Tables 7 and 8).

DISCUSSION
The results show that only men with low physical demands
and low control were at significantly higher risk of death
than those with low physical demands and high control
(reference category). However, men with high physical

JOB STRESS AND MORTALITY IN OLDER AGE    

demands (irrespective of the level of control) were associated with risk of death about 2.5 times higher than that
of the reference group. A similar situation was observed
in women – those with balanced physical demands and
control, as well as those with high physical demands and
low control, experienced a risk of death two-fold greater
than that of the reference category. This resembles the
relationship between job demand-control model and selfrated health, where women with low psychological demands and high control had the best self-rated health out
of all women analyzed in the baseline study [26].
Patterns of differences between these categories concerning the risk of death are similar to the patterns of relationships observed in HRQoL level at the beginning of old
age. Imbalance between effort and reward did not influence the risk of death in men. Neither imbalance between
demands and control, nor effort-reward imbalance influenced the risk of death in women. No similarity was detected between patterns of risk of death and HRQoL at
the beginning of older age in women.
A comparison between these results and other studies
demonstrates that the identified relationship between
job stress and mortality still indicates controversial associations [32,33]. In 2012 Backe et al. [34] performed
a systematic review of 26 articles, investigating 20 study
cohorts, which analyzed the role of psychosocial stress
at work in the development of cardiovascular diseases
[27,35–37]. The review revealed moderate evidence that
stress at work is related to cardiovascular morbidity and
mortality [38]. The strength of association depended on
the stress model used in the study and the population or
subgroup examined. Kuper et al. [39] confirmed the effect
of the effort-reward model on cardiovascular morbidity,
but not on mortality.
Job demands were not associated with coronary heart disease (CHD) mortality in the Western Electric Study. In the
Whitehall Study, low job control was significantly associated with an increasing risk of CHD both in men and women

ORIGINAL PAPERS

[34]. A study performed by Kivimaki [40] confirmed that
high job strain and effort-reward imbalance seem to increase the risk of cardiovascular mortality.
The impact of job strain on a 10-year incidence of CHD
and total mortality examined in 1711 men and 1328 women
aged 18–77 participating in the Framingham Offspring
Study [41] did not support high job strain as a significant
risk factor for coronary heart disease or death in men and
women. Contrary to expectations, the findings showed that
women with active job strain (high demands-high control)
had a risk of CHD (95% CI: 1.1–1.72) 2.8 times greater
than women with high job strain (high demands-low control). For men, high education, personal income and occupational prestige were related to decreased risk of total mortality. For men, job strain was not associated with
morbidity or total mortality over 10 years of follow-up. Job
demands were not associated with either total mortality or
the 10-year incidence of CHD in women [41].
The relation between unemployment and all-cause mortality has also been studied very carefully [42]. Systematic
reviews and meta-analyses have confirmed that the relationship is higher for older men but still lower than for
those in early and middle careers, as a result of a smaller
net increase in stress among elders, who often hold jobs
with higher stress levels and who may have been contemplating retirement [42].
The present study performed in Polish citizens at the beginning of old age (65 years old) with a 7-year follow-up
observation of mortality patterns has some limitations:
first of all, questions used for job stress model evaluation
were not based on original versions used by Karasek and
Siegrist, even if they covered all items characteristic for
both job stress models. Other authors trying to explain
the relationship between job stress and health outcomes
also used measures different from Karasek’s and Siegrist’s
measures [43]. The lack of support of the clear relation
between both models measuring job stress and mortality
risk could also have been significantly influenced by the
IJOMEH 2013;26(3)
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retirement status of the majority of individuals during the
baseline study period, as for them, the completed occupational activity meant lack of everyday exposure to a poor
psychosocial work environment, they may have been able
to cope with negative feelings regarding poor experiences
in their past jobs. The study did demonstrate that individuals with lowest occupational position were at a higher risk
of death and thus it supports the well-documented relationship between poor socio-economic status in the lifecourse and higher risk of death in older age.
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