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1. Introduction 

 

The social and economic transition from the nineties gave a good reason to investigate the 

effect of psychosocial stress on health in post-communist countries. There are still large 

differences in morbidity and mortality rates between post-communist and Western European 

countries. Increased psychosocial stress after the transition could contribute to explain some 

of these differences in health between Western and post-communist societies (Bobak és 

Marmot 1996, Kopp és mtsai 2004, 2009, 2011).  

 In the last decades several studies investigated the effect of work stress on health. This 

progress was largely due to the development of theory-based measurements of the stressful 

aspects of a psychosocial work environment which were applied to working populations. In 

work stress researches mostly two models are used to detect the factors of work which have 

an unfavorable effect on health and well-being. One of these is the demand-control model 

which was developed at the seventies. This model is focused on a specific combination of job 

task characteristics, i.e. high quantitative psychological demands and a low degree of control 

over one‟s tasks, a combination which causes chronic stress (Karasek 1979). The other model, 

the effort-reward imbalance (ERI) model concerns the reciprocity of a contractual exchange at 

work where efforts are compensated by adequate rewards. Lack of reciprocity between (high) 

efforts and (low) rewards may elicit strong stress reactions which could cause deterioration of 

health. The model‟s other component is overcommitment. This indicates that working people 

often have a motivation to perform and achieve beyond their capacity, which as a risky 

pattern of coping was identified. 

 These models were developed and tested mostly in North America and in Western 

Europe. There are limited investigations dealing with employees of Central-Eastern European 

post-communist countries. We have limited knowledge about the nature and effect of work 

stress in this region. There is evidence that psychosocial factors at work influence the risk of 

poor health in Western societies but little is known about the effect of work stress in the 

former communist countries. This is why doing research in this region have an outstanding 

significance. 

 

The focus of the dissertation is to evaluate work stress and its effects on health among 

Hungarian and other Central-Eastern European employees. In my thesis, I reviewed the 

results of two investigations. I used data from four epidemiological studies of six Central 

Eastern and Western European countries. The overall sample consisted of 18,494 male and 
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female workers. The aim of the first study was to reveal the association between work stress 

and different health outcomes among Hungarian employees. The aim of the second 

investigation was to reveal and compare the association between work stress and self-rated 

health in Western European and post-communist countries.  

 

2. The aim of the investigations 

 

2.1. Investigation I: Association between work stress and health among Hungarian 

employees. 

 

The focus of the first investigation was to compare the effect of work stress on health, 

measured in terms of effort-reward-imbalance among Hungarian employees. Other aim of the 

study was to investigate the effect of other psychosocial work stress characteristics (low job 

control, high job insecurity and low workplace social support) on health. In the course of the 

first research I investigated the effect of work stress on depression, psychological well-being, 

general happiness, self-rated health, severity of somatic symptoms, alcohol use and BMI. 

 

Hypothesis Investigation I: 

1. High effort-reward imbalance predicts worse mental and physical health. 

2. Overcommitment increases the odds of worse health outcomes. 

3. High effort-reward imbalance combined with high overcommitment resulted in the 

highest odds of worse health outcomes (interaction hypothesis). 

4. I assume that low job control, high job insecurity and low workplace social support 

increase the risk of worse health outcomes and risky health behaviour. 

 

2.2. Investigation II: International Comparison Study of the association between Work 

stress and Subjective Health Status – a comparison of Eastern and Western European 

countries 

 

The focus of this research was to compare the effects of work stress measured in terms of 

effort-reward-imbalance on health between the working populations of two Western European 

countries (United Kingdom, Germany) and four post-communist Central and Eastern 

European countries (Czech Republic, Poland, Hungary, Russia). I tested if psychosocial work 

stressors might have a stronger effect on health in Eastern Europe compared to Western 
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Europe. In this comparison study we tested the association of ERI components and self-rated 

health. 

 

Hypothesis of Investigation II: 

1. High effort-reward imbalance predicts worse mental and physical health. 

2. Overcommitment increases the odds of worse health outcomes. 

3. High effort-reward imbalance combined with high overcommitment resulted in the 

highest odds of worse health outcomes (interaction hypothesis). 

4. I assumed that the psychosocial work stressors may have a stronger effect on health in 

Eastern Europe compared to the West. 

 

3. Methods 

 

3.1. Study population 

 

The Investigation I. used cross sectional data of Hungarostudy Epidemiological Panel 2006 

(HEP 2006) to reveal the association of work stress and health among the Hungarian working 

population. The II. comparison study used cross sectional data on working populations 

collected from four studies of six European countries. These studies are described below.  

 

1. Hungarian Epidemiological Panel (Hungary) 

We conducted our investigations among Hungarian workers on the sample of the Hungarian 

Epidemiological Panel 2006 (HEP 2006). The HEP 2006 is the second phase of Hungarostudy 

2002, a national prospective survey of the adult Hungarian population. A battery of 

questionnaires on psychosocial and demographic characteristics was administered during a 

home interview. In HEP, the overall response rate was 72%. In the Investigation I. the 

participants were active workers from 18 to 65 years (N=2262). In the Comparison study 

(Investigation II.) we restricted our study sample to the middle-aged working population (35 

to 65 years) which completed the questionnaire on effort-reward imbalance in the second 

phase conducted in 2005-2006 (n=1,449). The study was approved by the Ethical Committee 

of Semmelweis University. 
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2. HAPIEE Study (Czech Republic, Poland, Russia) 

The HAPIEE (Health, Alcohol and Psychosocial factors in Eastern Europe) study comprises 

three cohorts in Russia, Poland and in the Czech Republic. The cohorts consist of random 

samples of men and women aged 45 to 69 years at baseline, chosen from population registers 

of selected cities. A total of 28,947 individuals completed the questionnaire with an overall 

response rate of 61%. The study sample was restricted to persons who were still employed 

and under 65 years of age (n=12,616). Ethical approval for the study was obtained from 

University College London Medical School Committee on the ethics of human research.  

 

3. Whitehall II  Study (United Kingdom) 

The Whitehall II study is a prospective investigation of socioeconomic, psychosocial, 

behavioural, and biomedical health determinants in a cohort of 10,368 male and female 

British civil servants. Data collection started in 1985-1988 (phase 1). In our analyses we used 

the data of phase 7 (2002-04). At phase 7, there was a 72% response rate for the overall data 

collection, but only 3,413 were in employment, 2,995 of whom completed the questions on 

effort-reward imbalance and were under 65 years of age. Furthermore, as questions on 

educational qualifications were only asked at phase 5, the sample further reduced to 2,625. 

Ethical approval for the Whitehall II study was obtained from the University College London 

Medical School Committee on the ethics of human research.  

 

4. The Heinz Nixdorf Recall Study (Germany) 

The Heinz Nixdorf Recall (HNR) Study is a population-based prospective cohort study. Apart 

from medical examinations to measure coronary atherosclerosis and cardiovascular risk 

factors, face-to-face interviews were conducted including questions about socio-economic 

conditions, occupation and work stress. The study base was the general German population 

living in three large adjacent cities (Bochum, Essen, Mülheim/Ruhr) of the densely populated 

Ruhr-area in Germany. 4814 males and females aged 45 to 74 years, randomly selected from 

statutory lists of residence, participated in the study (56% response rate). Baseline 

examination took place between 2000-2003. For this analysis the sample was restricted to the 

working population under 65 years of age who completed the questions of effort-reward 

imbalance (n=1,805). The HNR study was approved by the Institutional Review Committee 

(Essen) and the German Council for Radiation Safety. 
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3.2. Sample characteristics 

 

Investigation I. 

The overall sample size of HEP 2006 was 4841, from which 2262 people were active 

employees. Sample I consisted of 1103 men (48,8%) and 1159 women (51,2%). The age 

range was 18 to 65 (mean=38 years, sd=10,83 years). I created three age groups: under 35 

(39,4%), between 35 and 49 (39%) and above 50 (21,6%). I created four groups according to 

educational levels: primary school (9,9%), vocational training (32,8%), high school 

graduation (37,2%) and higher degree (20,2%). I used seven categories of occupational 

groups: unskilled labour (4,4%), semiskilled labour (14,1%), skilled worker (35,9%), manager 

without degree (6,5%), trained employee (19,1%), clerical employee (10,1%), manager with 

degree (8,4%). 

 

Investigation II. 

In the second investigation the age range was between 35 and 65. The HEP 2006 sample was 

reduced to employees who were older than 35 years (N=1449, mean age: 46,4, sd=4,85). The 

age range of HEP started from 35 years, the HNR (N=1805, mean age: 53,17 sd=4,63) and 

HAPPIE study started from 40 years (Czech Republic: N=4030, mean age: 52,8, sd=4,75; 

Poland: N=4277, mean age: 53,06, sd=4,85; Russia: N=4515, mean age: 53,68, sd=5,08), 

Whithall II study started from 50 years (N=2624, mean age: 56,56, sd=3,26). I used as control 

variable age, educational attainment and occupational group. I created three groups according 

to educational levels: primary school or lower, high school (vocational training included) and 

higher degree. I used three categories of occupational groups: manager, non manager and self 

employed.  

 

3.3. Measurements 

 

Effort-Reward Imbalance questionnaire (Investigation I and II) 

The theoretical concept was operationalized by the creation of the Effort-Reward Imbalance 

Scale. The questionnaire which has been developed by Siegrist et al. (1996, 2004) contains 

three dimensions: efforts, rewards and overcommitment. The ratio of the effort and reward 

scales was computed (ERI ratio) indicating the degree of imbalance between the two. The 

result is considered a core estimate of stressful experience at work. I used the validated 
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Hungarian shortened version of the ERI questionnaire which contains 15 items (Salavecz és 

mtsai 2006) in Investigation I. I dichotomised the ERI ratio, the ratio above one indicating 

high work stress. The sum of the items of overcommitment varies from 6 to 24, with higher 

scores indicating a higher tendency towards excessive striving at work. The scores of 

overcommitment were divided into quartiles. 

 In the comparison study (Investigation II) I used a shortened version of the effort-

reward imbalance questionnaire without altering the original questions. These questions were 

included in all of the cohorts (13 items). To meet the objectives of comparative study, I 

divided the ERI ratio into country-specific quartiles. Similarly, the scores of overcommitment 

were divided into quartiles.  

 

Control at work (Investigation I) 

Control at work was assessed by answers given to the question „How much can you influence 

what happens in your working group?‟ measured on the Likert scale (1 to 4). I used this as a 

categorical variable in my analysis. 

 

Job insecurity (Investigation I) 

Job insecurity was assessed by answers given to the question „Are you worried to loose your 

job?‟ measured on the Likert scale (1 to 4). I used this as a categorical variable in my analysis. 

 

Social support at work (Investigation I) 

Social support at work was measured by answers (1–4) given to the item „How much help do 

you receive from co-workers in difficult life situations?‟. Social support at work was scored 

from 1 to 4, indicating the degree of perceived support ranging from „none‟ to a „great deal‟. I 

this used as a categorical variable in my analysis. 

 

Self-rated health (Investigation I and II) 

The question was the following ‟In general how do you rate your health?‟. In comparison 

study II the questions and the scale of self-rated health were identical in the different 

countries, with the exception of a slight change in Whithall II and HNR study („Over the last 

12 months would you say your health has been‟). The possible answers were: very good, 

good, average, poor, very poor. The results were coded from 1 to 5 from very good to very 

poor health state. I dichotomised the self-rated health scale. Poor and very poor health was 

coded as poor health.  



7 

 

Shortened Beck Depression Score (Investigation I) 

Depressive symptoms and severity of depression were measured by the 9-item shortened 

version of the Beck Depression Inventory (BDI). The Hungarian version of this scale was 

earlier validated in the general population and on clinical samples and it can be transformed 

reliably into the original BDI score (Rózsa és mtsai 2001, Kopp és mtsai 1995). Based on the 

transformation we used BDI score as a categorical variable. 

 

WHO Well-being scale 

I used the shortened version of the WHO Well-being Scale to measure positive emotions (5 

items) (Susánszky és mtsai, Bech és mtsai 1996). The responses were scored from 0 to 3. This 

scale was used as a continuous variable.  

 

General happiness (Investigation I) 

Happiness was measured by one question: „Overall, how happy you are?‟. The asnwers were 

assesed by Likert scale from 1 (equal to very unhappy) to 10 (very happy). This scale was 

used as continuous variable.  

 

Patient Health Questionnaire (PHQ) (Investigation I) 

The PHQ comprises 14 somatic symptoms. The PHQ asks about symptoms like: joint or limb 

pain, dizziness, fatigue, headaches, back pain, abdominal pain, chest pain, breathing trouble, 

sleeping prolblems etc. Each symptom scored from 0 (“not bothers at all”) to 2 (“bothers a 

lot”). The cutoff point of 10 was used to categorize the variable as medium and high versus 

low symptom severity. 

 

Smoking 

I used smoking status and smoking intensity as the variables of smoking. Smoking status was 

measured by the question „Are you a current smoker?‟. Smoking intensity was measured by 

the question „How many cigarettes do you smoke daily?‟. I used this as categorical variable in 

my analysis. 

 

Alcohol Use Disorders Identification Test (AUDIT) (Investigation I) 

I used 8 questions of the AUDIT scale to identify alcohol use disorders (Picinelli és mtsai 

2000). The items were scored from 0 to 4. Higher scores indicate the increasing risk of 
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alcohol use. The variable was dichotomized to select risky or non risky alcohol use in the 

sample.  

 

Body Mass Index (BMI) (Investigation I) 

In the HEP 2006 study there were question on weight and height. I calculated the BMI from 

these data according to its formula. It was a continuous variable in my analysis. 

 

3.4 Statistical Methods 

 

Data analysis was conducted with SPSS, version 13. In the two cross-sectional analyses, the 

Kruskal-Wallis test and the ANOVA, were used to measure the differences of work stress and 

health depending on the normal distribution of the scales. The Chi-square test was applied to 

analyze the differences between the proportion of poor health and the unfavorable 

psychosocial characteristics of work. Multivariate logistic as well as ordinal and linear 

regression analyses were used to determine the main and interaction effects of work stress on 

health. I used gender, age, educational level and occupation groups as covariates in the 

regression models. 

 

4. Results 

 

4.1. Investigation I: Association between work stress and health among Hungarian 

employees. 

 

Characteristics of Hungarian employees’ physical and mental health and work stress: 

Among employees who had lower educational levels, there was a higher proportion who 

reported of worse self rated health (primary school: 9,7% vs. higher degree: 1,7%), depression 

(primary school: 13,8% vs. higher degree: 4,3%) and risky health behavior (eg. smoking: 

primary school: 46,5% vs. higher degree: 18,3%). Workers older than 50 years had worse 

health and well-being indicators compared to younger age groups. The rate of risky health 

behavior was higher among men compared to women (eg. smoking status: men: 42,1% vs. 

women: 30,4%), but women had more subjective somatic health symptoms (men: 4,3% vs. 

women: 10,6%). Unskilled laborers had the highest proportion of severe somatic health 

symptoms (15,4%) and worse self-rated health (12%) compared to other occupational groups.  
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 Women had worse psychosocial charachteristics compared to men: they had higher 

ERI (men: 20% vs. women: 16,5%), higher overcommitment (men: average=13,07, sd=3,71 

vs. women: average=13,55 sd=3,7), lower work control (men: 22,1% vs. women: 26,6%) and 

job insecurity (men: 11,8% vs. women: 15%). Employees above 50 years of age had worse 

working environment: they had higher ERI (under 35 years: 15,5% vs above 50: 21,3%), 

higher overcommitment (under 35 years of age: average=12,76, sd=3,51 vs. above 50: 

average=13,85, sd=3,9), higher job insecurity (under 35 years of age: 9,8% vs. above 50 

years: 16,5%), lower work control (under 35 years: 22,3% vs. above 50 years: 28,6%), and 

lack of social support at work (under 35 years: 6,6% vs. above 50 years: 13,4%). Employees 

who had lower educational levels had worse work stress factors except for overcommitment, 

which was the highest among workers with a higher degree (primary school: average=12,71, 

sd=3,43, higher degree: average=14,51, sd=3,5). There was no difference according to 

occupational groups in ERI. Managers had the highest overcommitment rate, and unskilled 

workers had the lowest work control, social support at work and job security rate.  

Results among Hungarian employees related to the ERI model’s hyphothesis: 

The ERI was a predictor (p<0,05) of depression (OR=3,15), lower subjective well-being 

(standard beta=-0,187), lower happiness score (standard beta=-0,123), severe subjective 

somatic symptoms (OR=3,04), worse self-rated health (OR=2,08) and risky alcohol use 

(OR=1,89). There were no associations with smoking and BMI.  

Among Hungarian workers, higher overcommitment was a predictor (p<0,05) of 

depression (OR=3,15), lower subjective well-being (standard beta=-0,181), lower happiness 

(standard beta=-0,012), severe subjective somatic symptoms (OR=2,9), worse self-rated 

health (OR=3,21) and higher BMI (standard beta=0,047). Among men, smoking status 

showed a reversed association with overcommitment, it has been proved to be a protective 

factor (OR=0,73). Among women, risky alcohol use showed the tendency of having an 

association with overcommitment (OR=1,71; p<0,1). 

 

Interaction hypothesis: Interaction of ERI and overcommitment: 

I found a significant interaction effect of ERI and overcommitment only on depression 

(p<0,05). The coexistence of both risk factors increased the odds of depression six times 

(OR=6,2 vs.1,93; p<0,01). I didn‟t find any interaction effect of ERI and overcommitment on 

the other health related factors.  
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Results related to the hyphothesis of other psychosocial factors at work among Hungarian 

employees: 

Social support at work was a predictor of depression (OR=2,1), lower general happiness 

(standard beta=-0,054), worse self-rated health (OR=2,89) and risky alcohol use (OR=1,77) 

(p<0,05). In marginal significancy (p=0,051) it was predicting smoking intensity (OR=1,55). 

It was not associated with somatic symptoms, general well-being, smoking status and BMI.  

Job insecurity was a predictor (p<0,05) of depression (OR=2,62), lower happiness 

(standard beta=-0,127), worse self-rated health (OR=2,36), subjective somatic symptoms 

(OR=3,57) and higher BMI (standard beta=0,084). In tendency, it was positively associated 

with risky alcohol consumption (OR=1,77; p<0,1). It was not associated with smoking. 

Low job control predicted the higher general well-being among men (standard beta= 

0,097; p<0,05). There was no significant reletionship with the other health related factors, 

only in tendency. In tendency, it predicted better self-rated health and smoking. Among 

women it was associated with depression and risky alcohol consumption (p<0,1).   

 

4.2. Investigation II: International Comparison Study of the Association between Work 

Stress and Subjective Health Status: a comparison of Eastern and Western European 

countries 

 

Characteristics of employees’ health status  and work stress in the six countries: 

Older participants (>50 years) had significantly poorer health than younger ones in Russia 

(14.2% vs. 11,5%) in Poland (7,5% vs. 4%) and in Hungary (9% vs. 3,9%). In every country 

there was an inverse association between educational level and self-rated health. The lowest 

prevalence of poor health was found in managers, except in Russia where self-employed 

workers showed the lowest proportion of poor health.  

I found significant differences in mean values and medians of work stress scales and 

self-rated health between countries (p<0.001). The lowest self-rated health mean which 

indicated better health was observed in the British sample (average=2,03; sd=0,82) and the 

highest mean in the Russian sample (average=2,99; sd=0,54). The median of the ERI ratio 

was the lowest in Russia and the highest in Germany, and the prevalence of ERI above 1 (i.e. 

effort higher than reward) was the highest among Hungarian workers (19%) and the lowest in 

Russia and UK (3,1%; 3,2%). Overcommitment was highest in the Czech Republic (average 

=12,1, sd=2,5) and lowest in Russia (average =10,22, sd=3,52).  
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The association of ERI model and self-rated health in the six countries: 

There were significant linear trends with higher odds of poor health among those with higher 

extrinsic (effort-reward imbalance) or intrinsic (overcommitment) level of stressful 

experience at work (p<0,05).  

The odds ratios of poor health by quartile of effort-reward imbalance and 

overcommitment were estimated for each country separately and adjusted for gender, age, 

education and employment grade. The adjusted odds ratios for the highest vs. lowest quartile 

of the effort-reward ratio were 3.8 (95% CI 1.9-7.7) in Hungary, 3.6 (95% CI 2.3-5.7) in the 

Czech Republic, 2.5 (95% CI 1.5-4.1) in the UK, 2.3 (95% CI 1.6-3.5) in Germany, 1.5 (95% 

CI 1.0-2.1) in Poland and 1.4 (95% CI 1.1-1.8) in Russia. The differences in odds ratios 

between countries were statistically significant (p<0.05).  

The adjusted odds ratios for the highest vs. lowest quartile of overcommitent were 

2,38 (95% CI 1,16-4,86) in Hungary , 2,93 (95% CI 2-4,28) in the Czech Republic, 2,84 (95% 

CI 1,63-4,94) in the UK, 2,34 (95% CI 1,57-3,5) in Germany, 1,37 (95% CI 0,94-2,01) in 

Poland and 1,75 (95% CI 1,35-2,26) in Russia.  

 

The comparison of the association of ERI model and self-rated health in Central-Eastern and 

Western European countries:  

The effects of ERI and overcommitment were significantly smaller in Russia and Poland than 

in the remaining countries (p for interaction <0.05). Persons in the highest quartile of the 

effort-reward ratio had more than three times higher odds of poor health, compared to the 

lowest quartile in Hungary and in the Czech Republic. In the other two post-communist 

countries, these odds ratios were smaller than 1,5. Similarly, high overcommitment was 

associated with higher odds ratios of poor health in Hungary, the Czech Republic, Germany 

and the UK than in Poland and Russia (p<0,05).  

 

The test of the interaction hyphothesis in the six countries: 

I have tested the hypothesis that the effect of effort-reward imbalance is modified by the level 

of overcommitment. However, I did not find significant and consistent interactions between 

these two variables neither in the samples of the six countries separately nor in the overall 

sample.  
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5. Conclusion  

 

Besides physical and chemical hazards, psychosocial stressors at work were shown to 

adversely affect the health of working people. There is strong evidence that psychological 

work stress and poor health has a link in Western societies but little is known about the effects 

of work stress in the postcommunist countries in Central-Eastern Europe. In this thesis I 

reported the results of two researches containing the data of workers of six countries from 

four large scale epidemiological studies (N=18494).  

The first report investigated the association between work stress and health and well-

being among Hungarian employees. The Effort-Reward Imbalance (ERI) model was 

associated with various health outcomes and well-being measures among Hungarian workers 

derived from the HEP 2006 Study. The components of the model – ERI and overcommitment 

– proved to be determinants of depression, psychological well-being, general happiness, self-

reported health, severety of somatic symptoms, alcohol use disorders and BMI. Low degree of 

job security and social support at work were found to increase the risk of unfavorable health 

outcomes and well-being among Hungarian employees but further studies are needed to 

clarify the role of control at work in the health of Hungarian workers. 

Findings of the second investigation provide evidence for a strong association between 

components of ERI and poor self-rated health in working populations in Western European 

and Central-Eastern European countries. To our knowledge, no previous study has 

documented this association using a valid theoretical model of psychosocial stress at work 

and collecting data on the basis of an identical study protocol in six countries. These findings 

underline the importance of improving the quality of work and employment by structural 

measures with a tangible impact at a European level. 

I have tested the hypothesis that the effect of effort-reward imbalance is modified by 

the level of overcommitment. In the first study I have found that only in the case of 

depression have these two variables an interacting effect. However, we did not find 

significant and consistent interactions between these two variables neither in the samples of 

the six countries separately nor in the overall sample. These results lead to reconsider the 

concept of interaction effect because there is an emerging consensus that the two components 

contribute to the elevated risk of poor health independently (Van Vegchel et al 2005, Preckel 

et al 2007). 

 My hypothesis that the effect of work stress is stronger in post-communist countries 

could not be supported. These effects were significant but weaker in Russia and Poland 
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compared to Hungary, the Czech Republic, Germany and the United Kingdom. After 

comparing the sample of the four Central and Eastern European (CEE) countries with that of 

two Western European countries, we did not observe a systematic difference in the magnitude 

of effect between East and West, despite the fact that the Hungarian and the Czech sample 

exhibited particularly high levels of effort-reward imbalance and a strong effect on poor 

health.  

 

In Hungary according to a law (Work Protect law 44. paragraph) employers are ordered to 

measure and reduce work stress. There is no accepted and validated measurement of work 

stress that Hungarian employers would use. The effort-reward imbalance model which was 

tested on a Hungarian and international sample has also a practical significance. The ERI 

questionnaire contributes to reveal the elements of working environment which could 

deteriorate the health of employees. It is recommended that instruments based on the ERI 

model would be applied to screen risk factors and improve workplace conditions in the region 

of Western and Central-Eastern Europe. 
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