Effort-reward imbalance at work -
theory, measurement and evidence

Johannes Siegrist*

November 5, 2012

Contents

3.4 Svmptoms and subjective hea.ltE ....................... 10
3.5 Sickness absencd . . . . ... 12

*johannes.siegrist@med.uni-duesseldorf.de



1 THEORETICAL BACKGROUND

1 Theoretical background

Research on effort-reward imbalance and health is part of a larger scientific program
that aims at understanding the contribution of social and psychological factors to human
health and disease. More specifically, protective and damaging effects on health produced
by peoples’ behaviours, cognitions and emotions through core social roles in adult life
(work role, civic roles, family roles etc.) are analysed using a specific theoretical and
methodological approach.

This theoretical approach is focused on the notion of social reciprocity, a fundamental
principle of interpersonal behavior and an ’evolutionary old’ grammar of social exchange.
Social reciprocity is characterized by mutual cooperative investments based on the norm
of return expectancy where efforts are equalized by respective rewards. Failed reciprocity
resulting from a violation of this norm elicits strong negative emotions and sustained
stress responses because it threatens this fundamental principle.

The model of effort-reward imbalance (ERI) claims that failed reciprocity in terms of
high efforts spent and low rewards received in turn is likely to elicit recurrent negative
emotions and sustained stress responses in exposed people. Conversely, positive emotions
evoked by appropriate social rewards promote well-being, health and survival.

A major specification of this theoretical perspective concerns the work role, and in
particular its contractual basis. So far, a majority of research evidence concerns ERI at
work. More recently, this perspective has been applied to additional social roles in adult
life (for further information please click here).

According to the model, effort at work is spent as part of a social contract that
reciprocates effort by adequate reward. Rewards are distributed by three transmitter
systems: money, esteem, and career opportunities including job security. Each one of
these components of work-related rewards was shown to matter for health.

The model of ERI at work claims that an imbalance between (high) effort and (low)
reward is maintained under the following conditions:

1. Work contracts are poorly defined or employees have little choice of alternative
workplaces (e.g. due to low level of skill, lack of mobility, precarious labor market);

2. employees may accept this imbalance for strategic reasons (this strategy is mainly
chosen to improve future work prospects by anticipatory investments);

3. the experience of "high cost / low gain’ at work is frequent in people who exhibit a
specific cognitive and motivational pattern of coping with demands characterized
by excessive work-related commitment (‘overcommitment’). Overcommitted men
and women suffer from inappropriate perceptions of demands and of their own
coping resources more often than their less involved colleagues, because perceptual
distortion prevents them from accurately assessing cost-gain relations.

A graphic representation of the model is given in figure [II
The following three hypotheses are derived from the ERI model:
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Figure 1: Schematic representation of the ERI-model

1. An imbalance between high effort and low reward (non-reciprocity) increases the
risk of reduced health over and above the risk associated with each one of the
components.

2. Overcommitted people are at increased risk of reduced health (whether or not this
pattern of coping is reinforced by work characteristics).

3. Relatively highest risks of reduced health are expected in people who are charac-
terized by conditions (1) and (2).
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2 Measurement

In principle, different measurement approaches towards assessing ERI are feasible. To
some extent, contextual information (e.g. job descriptions, level of salary, career mobil-
ity, job loss) can be used. However, core aspects of the model concern experiences and
perceptions of working people. Therefore, self-report data are of core importance. These
data can be acquired through qualitative interviews, ecological momentary assessments,
standardized questionnaires or structured interviews.

In large scale social epidemiological research an economic measure in terms of a psy-
chometrically well justified standardized questionnaire has proven to be particularly
useful. In this tradition, the ERI model has been operationalized as a standardized
self-report measure containing 23 Likert-scaled items in its established short version.
These items define three unidimensional scales: ’effort’ (6 items), reward’ (11 items),
and 'overcommitment’ (6 items) with each item rated on a 5 point (effort, reward) or
4 point (overcommitment) Likert scale respectively. Examples of items are 'I have con-
stant time pressure due to a heavy work load’ (effort); "My job promotion prospects
are poor’ (reward); "Work rarely lets me go, it is still on my mind when I go to bed’
(overcommitment). For access to information on full wording of the scales (in several
languages), on psychometric properties of the scales and on analysis of ERI data please
click here.

2.1 Key publications

de Jonge, J., van der Linden, S., Schaufeli, W., Peter, R. and Siegrist, J. (2008). Factorial invariance and
stability of the effort-reward imbalance scales: A longitudinal analysis of two samples with different
time lags. International Journal of Behavioral Medicine, 15, 62—72.
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up studies. International Archives of Occupational and FEnvironmental Health, 1-12, URL
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Medicine, 58 (8), 1483-1499.
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Aboa-Eboulé, C., Brisson, C., Blanchette, C., Maunsell, E., Bourbonnais, R., Abdous,
B., Vézina, M., Milot, A. and Dagenais, G. R. (2011b). Effort-Reward Imbalance at
Work and Psychological Distress: A Validation Study of Post-Myocardial Infarction Pa-
tients. Psychosomatic Medicine, 73 (6), 448-455, doi:10.1097/01.psy.0000399790.82499.d7, URL
http://www.psychosomaticmedicine.org/content/73/6/448.abstractl

Buapetch, A., Lagampan, S., Faucett, J. and Kalampakorn, S. (2008). The Thai Version of Effort-
Reward Imbalance Questionnaire (Thai ERIQ): A Study of Psychometric Properties in Garment
Workers. Journal of Occupational Health, 50, 480-491.
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company. International Archives of Occupational and Environmental Health, 80 (8), 653—-661, doi:
10.1007/s00420-007-0174-3.

Fernandez-Loépez, J., Fernandez-Fidalgo, M., Martin-Payo, R. and Rodel, A. (2006). Anélisis facto-
rial confirmatorio de la versién espanola del cuestionario “effort-reward imbalance”, de medida del
estrés laboral [Confirmatory factor analysis of the Spanish version of the effort-reward imbalance
questionnaire|. Atencidn Primaria, 38, 465-466.

Fernandez-Loépez, J., Ferniandez-Fidalgo, M., Martin-Payo, R. and Rédel, A. (2007). Estrés laboral
y calidad de vida en sanitarios de atencién primaria: una prueba de la validez del cuestionario
PECVEC. Atencién Primara, 39 (8), 425-431.
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ian nurses. International archives of occupational and environmental health, 82, 1163-1172, doi:
10.1007/s00420-009-0460-3.
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the DCS and ERI models. Work & Stress, 24 (2), 179-195, doi:10.1080,/02678373.2010.493083, URL
http://www.tandfonline.com/doi/abs/10.1080/02678373.2010.493083|
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and work-related stress in nurses. Work & Stress, 20, 163-172.
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a cross sectional study. Journal of Occupational Medicine and Tozicology, 3, 9.
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tionnaire and the Siegrist Effort Reward Imbalance Questionnaire. Giornale italiano di medicina del
lavoro ed ergonomia, 29 (3 Suppl), 667—-670.
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d’Epidemiologie et de Santé Publique, 48, 419-437.

Preckel, D., Meinel, M., Kudielka, B., Haug, H. and Fisher, J. (2007). Effort-reward-imbalance, over-
commitment and self-reported health: Is it the interaction that matters? Journal of Occupational
and Organizational Psychology, 80 (1), 91-107, doi:10.1348/096317905X80183.
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3 Selected publications on research evidence

3.1 Reviews

The following reviews provide a summary of research on associations between ERI at
work and health:
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3.2 Cardiovascular risk and diseases (including Type-Il-diabetes)

Most research on the association between ERI at work and health was done on cardio-
vascular diseases. Selected studies and reviews are:

Aboa-Eboulé, C., Brisson, C., Maunsell, E., Bourbonnais, R., Vézina, M., Milot, A.
and Dagenais, G. R. (2011). Effort-Reward Imbalance at Work and Recurrent Coronary
Heart Disease Events: A 4-Year Prospective Study of Post-Myocardial Infarction Pa-
tients. Psychosomatic Medicine, T3 (6), 436-447, doi:10.1097/PSY.0b013e318222b2d8, URL
http://www.psychosomaticmedicine.org/content/73/6/436.abstractl
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Environment & Health, 32 (6), 431-442, doi:10.5271 /sjweh.1049.

Kumari, M., Head, J. and Marmot, M. (2004). Prospective study of social and other risk factors for
incidence of type 2 diabetes in the Whitehall II study. Archives of Internal Medicine, 164, 1873-1880.

Kuper, H., Singh-Manoux, A., Siegrist, J. and Marmot, M. (2002). When reciprocity fails: effort-reward
imbalance in relation to coronary heart disease and health functioning within the Whitehall IT study.
Occupational Environmental Medicine, 59, T77-784.

Maina, G., Bovenzi, M., Palmas, A., Prodi, A. and Filon, F. (2011). Job strain, effort-reward im-
balance and ambulatory blood pressure: results of a cross-sectional study in call handler op-
erators. International Archives of Occupational and Environmental Health, 84, 383-391, URL
http://dx.doi.org/10.1007/s00420-010-0576-5, 10.1007/s00420-010-0576-5.

Maina, G., Bovenzi, M., Palmas, A., Prodi, A. and Filon, F. (2011b). Job strain, effort-reward
imbalance and ambulatory blood pressure: results of a cross-sectional study in call handler op-
erators. International Archives of Occupational and Environmental Health, 84, 383-391, URL
http://dx.doi.org/10.1007/s00420-010-0576-5, 10.1007/s00420-010-0576-5.

Peter, R., Hammarstrom, A., Hallgvist, J., Siegrist, J. and Theorell, T. (2006). Does occupational
gender segregation influence the association of effort-reward imbalance with myocardial infarction
in the SHEEP study? International Journal of Behavioral Medicine, 13 (1), 34-43, doi:10.1207/
$15327558ijbm1301\ 5.

Smith, L., Roman, A., Dollard, M., Winefield, A. and Siegrist, J. (2005). Effort-reward imbalance at
work: The effects of work stress on anger and cardiovascular disease symptoms in a community
sample. Stress and Health, 21 (2), 113-128, doi:10.1002/smi.1045.

Utsugi, M., Saijo, Y., Yoshioka, E., Sato, T., Horikawa, N., Gong, Y. and Kishi, R. (2009). Relationship
between two alternative occupational stress models and arterial stiffness: a cross-sectional study
among Japanese workers. International Archives of Occupational and Environmental Health, 82,
175-183, doi:10.1007/00420-008-0319-z.

Wege, N., Dragano, N., Moebus, S., Stang, A., Erbel, R., Jockel, K. and Siegrist, J. (2008). When
does work stress hurt? Testing the interaction with socioeconomic status in the Heinz Nixdorf Recall
Study. Journal of Epidemiology and Community Health, 62, 338-341.

Xu, W., Hang, J., Cao, T., Shi, R., Zeng, W., Deng, Y., Gao, W., Zhao, Y. and Guo, L. (2010).
Job Stress and Carotid Intima-media Thickness in Chinese Workers. Journal of Occupational Health,
52 (5), 257-262.
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Xu, W., Zhao, Y., Guo, L., Guo, Y. and Gao, W. (2009). Job Stress and Coronary Heart Disease: A
Case-control Study using a Chinese Population. Journal of Occupational Health, 51 (2), 107-113.

3.3 Psychiatric disorders

Concerning ERI at work and psychiatric disorders (mainly depression), there is evidence
from prospective and cross-sectional investigations (selection):

Bourbonnais, R., Jauvin, N., Dussault, J. and Vézina, M. (2007). Psychosocial work environment,
interpersonal violence at work and mental health among correctional officers. International Journal
of Law and Psychiatry, 30, 355-368.

Buddeberg-Fischer, B., Stamm, M., Buddeberg, C., Bauer, G., Himming, O. and Klagofer, R. (2008b).
Arbeitsstress, Gesundheit und lebenszufriedenheit junger Arztinnen und Arzte. Ergebnisse einer
Schweizer Longitudinalstudie. (Work stress, health and satisfaction of life in young doctors: results
of a longitudinal study in Switzerland). Deutsche Medizinische Wochenschrift, 133, 2441-2447, doi:
10.1055/s-0028-1100936.

Chen, S.-W., Wang, P.-C., Hsin, P.-L., Oates, A., Sun, L-W. and Liu, S.-I. (2011). Job
stress models, depressive disorders and work performance of engineers in microelectronics in-
dustry. International Archives of Occupational and Environmental Health, 84, 91-103, URL
http://dx.doi.org/10.1007/500420-010-0538-y, 10.1007/500420-010-0538-y.

Dragano, N., He, Y., Moebus, S., Jockel, K., Erbel, R. and Siegrist, J. (2008). Two models of job stress
and depressive symptoms: results from a population based study. Social Psychiatry and Psychiatric
Epidemiology, 43, 72-78.

Godin, I., Kittel, F., Coppieters, Y. and Siegrist, J. (2005). A prospective study of cumulative job stress
in relation to mental health. BMC' Public Health, 5, 67.

Griffin, J., Greiner, B., Stansfeld, S. and Marmot, M. (2007). The effect of self-reported and observed
job conditions on depression and anxiety symptoms: A comparison of theoretical models. Journal of
Occupational Health Psychology, 12 (4), 334—-349.

Head, J., Stansfeld, S. and Siegrist, J. (2004). Psychosocial work environment and alcohol dependence.
Occupational and Environmental Medicine, 61, 219-224.

Kikuchi, Y., Nakaya, M., Tkeda, M., Narita, K., Takeda, M. and Nishi, M. (2010). Effort-reward imbal-
ance and depressive state in nurses. Occupational Medicine, 60 (3), 231-233, doi:10.1093/occmed/
kqpl67, URL http://occmed. oxfordjournals.org/content/60/3/231.abstract.

Kiviméaki, M., Vahtera, J., Elovainio, M., Virtanen, M. and Siegrist, J. (2007). Effort-reward imbalance,
procedural injustice and relational injustice as psychosocial predictors of health: Complementary or
redundant models? Occup Environ Med, 64, 659-665, doi:10.1136/0em.2006.031310.

Lehr, D., Hillert, A. and Keller, S. (2009). What can balance the effort? Associations between effort-
reward imbalance, overcommitment, and affective disorders in German teachers. International Jour-
nal of Occupational and Environmental Health, 15, 374-384.
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4 Intervention

The model of ERI at work is useful in designing worksite stress prevention and health
promotion programs. As a first step, stressful conditions at work can be measured in
a standardized way using the psychometrically validated questionnaire available in a
number of languages. As a second step, interventions measures can be derived from the
model at the personal/interpersonal level and at the structural level.

At the personal /interpersonal level, techniques of stress management including stress
inoculation through strengthening of psychological and interpersonal resources are indi-
cated. In order to be effective these techniques need to address cognitions, attitudes and
work-related motivations in addition to the rather non-specific relaxation techniques.
Improved self-observation and perception of arousal, coping with anger and reinforced
self-reliance are important elements of this type of intervention. Another application
of stress prevention at the interpersonal level concerns the improvement of leadership
skills among supervisors and superiors, in particular the awareness of an important role
of esteem, recognition and appropriate feedback, as indicated by the ERI-model.

Structural measures of work site health promotion derived from this theoretical ap-
proach include the implementation of models of gain-sharing and of non-monitory incen-
tives including options of flexible work time arrangements, comparatively high compen-
sation contingent on performance, tailoring of promotion prospects and status according
to achievements, improved job security and further measures of organisational and con-
tractual fairness.

It is important to note that the creation of healthy work places produces economic
benefits in the long run, in addition to beneficial effects on health and well being. Pol-
icy implications of the ERI model are not restricted to occupational life, but may be
extended to the design of voluntary work and to ways of improving social capital within
communities.
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