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    Chapter 12   
 Failed Social Reciprocity Beyond the Work 
Role                     

     Johannes     Siegrist      and     Morten     Wahrendorf    

12.1          Introduction 

12.1.1     Quality Criteria of a Theoretical Model 

 As mentioned above (see Chap.   1    ), a theoretical model is best understood as a heu-
ristic device that selectively reduces complex reality to a set of components. 
Statements linking these components in terms of hypotheses are expected to explain 
or predict associations of real phenomena if tested empirically with appropriate 
methods. In almost every fi eld of scientifi c inquiry several competing models have 
been developed, often refl ecting concurrent theoretical paradigms of analysis. 
Competition between alternative or complementary theoretical models has been, 
and continues to be, part of the dynamics of scientifi c progress. It is nevertheless of 
interest to ask whether some criteria do exist that describe the quality of a theoreti-
cal model, thus providing ways of evaluating the relative strengths and weaknesses 
among competing models. In the context of social and behavioural sciences con-
cerned with stressful experience and health at least the following four criteria can be 
applied. 

  First , the quality of a theoretical model is contingent on established quality cri-
teria of its  measurement , in particular its  reliability and validity . Data derived from 
measurement approaches with limited validity or with an incomplete set of indica-
tors provide a low degree of credibility. The diffi culties of achieving valid 
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 measurements in the social and behavioural sciences in general, and in research on 
the effort-reward imbalance model in particular, were discussed in an earlier chapter 
of this book (see Chap.   2    ). Despite respective restrictions one can assume that 
applying the scales of the ERI questionnaire provides a satisfactory approach 
towards measuring the model, with satisfactory psychometric properties. 

 A  second  criterion concerns the  robustness of empirical evidence  in support of a 
model. Robustness depends on the level of evidence inherent in a respective study 
design as well as on the frequency and intensity of testing the model. Clearly, fi nd-
ings based on an experimental design are more convincing than those derived from 
observational investigations. Moreover, results of observational cohort studies are 
superior to those of case-control or cross-sectional studies, in particular if Bradford 
Hills criteria of causality in epidemiological research are met (Bradford Hill  1965 ). 
At least in biomedical and more general health-related research, there is a general 
agreement on this hierarchy of scientifi c evidence. Independent replication of fi nd-
ings supporting a model is a universal prerequisite of scientifi c credibility. More 
frequent replications go along with higher quality and acceptance of a model. The 
same holds true with respect to the quality of data. For instance, supplementing 
information restricted to statistical associations of work stress with health outcomes 
by data on psychobiological pathways explaining these associations augments the 
quality and utility of a theoretical model (see Chap.   7     for respective evidence). In all 
these cases it is important to observe the basic principle of falsifi cation (Popper 
 1959 ). Accordingly, hypotheses have to be stated such that they can be refused by 
contradictory observations. Risky assumptions, if not falsifi ed, have a higher prob-
ability of generating new knowledge than more conventional assumptions based on 
knowledge that is already available. 

 The  degree of generalization  of results attributable to a theoretical model can be 
considered as a  third  criterion of quality. For instance, the fact that the effort-reward 
imbalance model has been successfully applied to a range of stress-related disor-
ders, rather than being limited to one health outcome (e.g. cardiovascular disease), 
is an argument in favour of its quality (see e.g. chapters in Part II of this book). In a 
similar vein, applying the model in working populations of different socio- 
demographic, socioeconomic, and socio-cultural background provides a strong case 
of its credibility (see e.g. chapters in Part III of this book). A different way of evalu-
ating generalization refers to the type of outcomes predicted by the model. So far, 
indicators of health, functioning, well-being, and health behaviours were the exclu-
sive outcomes. Yet, some fi ndings demonstrate that distinct behavioural outcomes 
are predicted by the model’s hypotheses as well. Short-spell episodes of absentee-
ism, not necessarily related to health (Peter and Siegrist  1997 ), scientifi c misbehav-
iour (Martinson et al.  2006 ), participation in voluntary work during retirement 
(Wahrendorf et al.  2015 ) or driving anger (Hoggan and Dollard  2007 ) are examples 
of such extensions. 

 A  fourth  criterion of quality of a theoretical model concerns the  parsimony of its 
statements . Parsimony refers to the degree of abstraction inherent in the models’ 
hypotheses. In case of the ERI model, its hypotheses so far were restricted to the 
context of employment contracts involving paid work. It is possible to  conceptualize 
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this model in terms of a higher degree of abstraction, by extending its predictions to 
types of costly social transactions beyond paid work. Years ago, in an editorial to the 
Journal of Psychosomatic Research, this extension was proposed by asking whether 
“we fi nd evidence of adverse effects on health produced by lack of reciprocity in 
other core social roles” (Siegrist  1998 , 103). Meanwhile, several such extensions 
have been developed, and their description defi nes the content of this chapter as well 
as the content of the following chapter. If successfully applied these extensions 
document a higher degree of parsimony of the model as its predictions are defi ned 
at a higher level of abstraction. High effort in combination with low reward is 
expected to increase the risk of poor health not only in case of paid work, but also 
in role-based unpaid activities conferring some utility, such as voluntary work, care 
of a family member, informal help, or home making. This extension opens a win-
dow to study costly social transactions and their effects on health in a life course 
perspective, specifi cally beyond employment age, as will be documented in later 
parts of this chapter.  

12.1.2     Wider Explorations of the Principle of Social 
Reciprocity 

  Social reciprocity  must be considered a universal element of interpersonal exchange 
rooted in human evolution (Cosmides and Tooby  1992 ; Gouldner  1960 ). Some the-
ories claim that it acts as a driving force in other living species, either as a strategy 
among genetically close individuals to perpetuate one’s genes (Hamilton  1964 ) or 
as a principle of natural selection, favouring cooperative behaviour among non kin 
group members with a high propensity of continued exchange (Trivers  1971 ). Yet, 
in human life, social reciprocity serves essential functions, such as building trust 
through altruistic action (Fehr and Fischbacher  2003 ), enforcing contracts (Fehr and 
Gächter  2000 ), or enhancing cooperation in the absence of direct control (Gouldner 
 1960 ). Given this far-reaching signifi cance it is assumed that violation of this prin-
ciple elicits strong negative emotions of anger and disappointment among those 
who invested their efforts without receiving the anticipated benefi ts in return. This 
is due to the frustration of basic expectations of equivalence of return in costly 
transactions. If experienced recurrently failed reciprocity in signifi cant areas of 
social exchange may have a profound impact on human health and wellbeing, com-
promising one’s self-esteem and arousing sustained autonomic and neuroendocrine 
stress reactions within the organism (see above Chaps.   1     and   7    ). 

 The  imbalance between effort spent  (‘high cost’)  and reward received in turn  
(‘low gain’), experienced recurrently in a core social role of adult life, the  work role , 
defi nes the core assumption of the ERI model. It has been described in more detail 
in Chap.   1     of this book. In keeping with the proposition that this model can be 
applied to other types of costly social transactions one has to take into account the 
strengths and weaknesses of such an extension. As mentioned, in terms of scientifi c 
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inquiry, a higher level of abstraction is achieved, thus allowing a parsimonious 
explanation of a broader spectrum of interpersonal exchange and its effects on 
health and wellbeing. This must be considered a particular strength. However, 
effort-reward imbalance at work contains some unique features that compromise its 
strict comparability with other types of costly transactions (Knesebeck and Siegrist 
 2003 ). 

 First, in  role - based exchange other than contractual employment , the constraints 
of demands are often less pervasive and less explicitly defi ned, and the same holds 
true for sanctions provided in case of deviant behaviour. Second, the nature of 
reward differs as there is usually no place for salaries, wages or other types of fi nan-
cial incentives in non-economic productive activity and exchange. This is important 
as wages and salaries defi ne an essential prerequisite of decent living conditions for 
major parts of a population. Third, the life time of most types of recurrent costly 
transactions in a non-economic context is signifi cantly shorter than in case of paid 
work which usually covers several decades of a person’s life course. Despite these 
differences, there is substantial communality of  social reward defi ciency  shared by 
those who incurred high ‘costs’ with no or low ‘gain’ in return, whether experienced 
within paid work or in other types of costly social transaction. To answer the ques-
tion of whether adverse effects on health are expected to result from experienced 
lack of reciprocity in other core social roles, several  extensions of the original ERI 
model  were developed more recently. 

 A  fi rst development  concerns  close social relationships , suggesting that non- 
reciprocity of exchange between couples, whether married or co-habiting, contrib-
utes to reduced mental health and wellbeing. A similar association is expected if 
efforts and rewards between parents and children are unbalanced. The following 
 section  summarizes the fi ndings from fi ve studies conducted so far to test this asso-
ciation. The fi rst investigation was conducted in two elderly samples of men and 
women in Germany and in the United States of America (Knesebeck and Siegrist 
 2003 ), and the second one in a middle-aged occupational group in Germany 
(Knesebeck and Siegrist  2004 ). Importantly, these associations were further 
explored in the frame of the British Whitehall II study (Chandola et al.  2007 ), and 
in the baseline survey of a cohort study of an early old age urban population in the 
Ruhr area of Germany (Knesebeck et al.  2009 ). Finally, the French Gazel study 
offered an opportunity to analyse the research question in a different socio-cultural 
context (Wahrendorf et al.  2010 ). 

 A  second extension  relates to the notion of failed reciprocity in major types of 
 socially productive activities , excluding paid work. These types include  voluntary 
work ,  caregiving ,  and providing informal help . The authors of this chapter have 
taken the lead of this development, and several reports on associations with mental 
health and wellbeing were produced in the frame of longitudinal ageing studies in 
Europe, specifi cally the Survey of Health, Ageing and Retirement in Europe 
(SHARE) (Wahrendorf et al.  2006 ; Wahrendorf  2009 ; Siegrist and Wahrendorf 
 2009 ; Siegrist and Wahrendorf  2010 ), the English Longitudinal Study on Ageing 
(ELSA) (Wahrendorf  2009 ; McMunn et al.  2009 ), and the French Gazel Study 
(Wahrendorf et al.  2008 ). Major fi ndings are presented and discussed below, 
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 preceded by an outline of the conceptual framework of social productivity (Siegrist 
et al.  2004 ). 

  Third , a major type of unpaid work,  household and family work , has been studied 
in terms of the ERI model, where a psychometrically validated questionnaire was 
developed by a team at Hannover Medical School (Sperlich et al.  2012 ). This impor-
tant area of recent research is described and discussed in more detail in the follow-
ing chapter, addressing the specifi c burden of women’s engagement in household 
and family not only as an additional social role beyond work, but also as a specifi c 
type of labour (Sperlich et al.  2013 ). 

  Finally , the ERI model has been applied to the context of  school work of adoles-
cents , suggesting that perceptions of social reward defi ciency are frequent in psy-
chosocial school environments where students’ efforts may not be adequately 
appreciated by teachers and where unfair exchange among class mates may occur. 
Again, a specifi c questionnaire has been developed and applied in a variety of inves-
tigations (Li et al.  2010 ), and respective information is provided below. The chapter 
ends with a discussion of these theoretical extensions and some concluding remarks.   

12.2     Socially Productive Activities 

12.2.1     The Concept of Social Productivity 

 In modern societies, the work role is considered the leading model of social activity, 
given its crucial signifi cance for maintaining employment and economic growth and 
for securing the working person’s continuous income and social status. Yet, other 
types of role-based social activities do exist, such as volunteering or charity work, 
caring for a sick or disabled person, informal help, or civic engagement. Although 
these types of activity are less often embedded in formal contracts and are charac-
terized by lack of monetary rewards they share some communality with paid work 
and employment that is best defi ned with reference to the notion of social productiv-
ity. ‘Productivity’ is mainly used in economics to describe the value and utility of 
goods or services generated on the basis of paid work, where optimal cost-benefi t 
relations are of interest. By extending the term to include non-economic costly 
transactions,  social productivity  was defi ned as “any agreed-upon continued activity 
that generates goods or services that are socially or economically valued by the 
recipient(s), whether or not based upon a formal contract” (Siegrist et al.  2004 , 
pp. 3f). Inherent in all types of social productivity is the fact that they provide  dual 
utility . For individuals acting in these role-based activities utility manifests itself in 
the experience of material or non-material rewards (being ‘valued’ for goods or 
services), and for the partners of persons acting in these roles, or for the broader 
society, the utility consists in sharing the outcomes of respective activities. Socially 
productive transactions between providers and recipients are based on the norm of 
social reciprocity, where any action or service provided by person A to person B that 
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has some utility to B is expected to be returned by person B to A, meeting some 
agreed-upon standard of equivalence (Gouldner  1960 ). 

 Obviously, in non-economic productive transactions  non - material rewards  are 
prevailing. To better describe these non-material rewards a reference to theories of 
 personal need satisfaction  may be helpful. According to Maslow ( 1943 ), Doyal and 
Gough ( 1991 ), and others (Bowlby  1969 ; Lindenberg and Frey  1993 ; WHO  2008 ), 
some fundamental, widely prevalent personal needs cannot be met without a contin-
ued exchange of individuals with their proximal social environment. Beyond bio-
logical reproduction and social affi liation, these needs include the development and 
reinforcement of personal autonomy through goal-oriented activities of an agentic 
self and an associated striving for recognition and appreciation from signifi cant oth-
ers. Need satisfaction in terms of autonomy is experienced as self-effi cacy (Bandura 
 1997 ), whereas need-satisfaction in terms of recognition is experienced as self- 
esteem (Pearlin  1989 ). In accordance with these theoretical assumptions, we expect 
that non-material rewards in unpaid socially productive activities are mainly expe-
rienced in terms of enhanced self-effi cacy and self-esteem, although distinct moti-
vations, such as altruism or sense of obligation may matter as well. The recurrent 
co-manifestation of these two types of personal benefi t resulting from providers’ 
productive activity, i.e. feelings of mastery and personal control and feelings of 
appreciation and self-worth, exerts positive effects on health and wellbeing as these 
feelings are paralleled by neuroendocrine and immune responses that preserve and 
protect health and that activate reward-sensitive structures in the brain (Henry and 
Stephens  1977 ; Rolls  1999 ). Conversely, being confi ned to provide productive 
activities which offer little or no experience of autonomy/personal control, and 
which prevent the experience of reward/recognition due to failed reciprocity result 
in the providers’ poor wellbeing. 

 In consequence, our  hypothesis  maintains that experienced reciprocity in socially 
productive activities is associated with enhanced wellbeing and mental health, 
whereas a reverse effect is expected in cases where providers’ exchange expectan-
cies are not met. This hypothesis has been tested in several studies addressing vol-
untary work, caring and informal help, as demonstrated in the next section.  

12.2.2     Voluntary Work, Caregiving, and Informal Help 

 A large European study, the Survey of Health, Ageing and Retirement in Europe 
(SHARE) (Börsch-Supan et al.  2013 ), offered an excellent opportunity of testing 
this hypothesis among people in early old age. Among these  older people , the socio- 
emotional consequences of  socially productive activities  may be particularly rele-
vant, because options of agency, control and reward resulting from core social roles, 
such as the work role, are becoming less frequent and less pronounced. If this  loss  
is  replaced  ( or compensated )  by  some  non - economic productive activity , the socio- 
emotional consequences may be preserved to some extent. 
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 As part of the fi rst wave of data collection in SHARE (conducted 2004 in ten 
European countries) more than 22,000 participants aged 50 and older were asked 
about their participation in these three activities. Importantly, in addition to infor-
mation about whether or not people participated in each one of these activities, the 
 quality of the engagement  in terms of  experienced reciprocity  was assessed. Several 
fi ndings are worth noting from this study (Wahrendorf et al.  2006 ). First, results 
show that in a majority of cases, being socially productive is characterized by expe-
rienced reciprocity of exchange, whereas failed reciprocity is still experienced by a 
sizeable minority of providers. Second, with the exception of caregiving, mean level 
of wellbeing is higher among those who are socially productive than among those 
who are not engaged. However, in case of volunteering and informal help, only 
those who felt rewarded exhibited signifi cantly higher levels of wellbeing (in terms 
of quality of life or absence of depressive symptoms (as measured by the CESD 
scale) compared to those who were not active. 

 Similar fi ndings were observed in a replication study based on cross-sectional 
data from the second wave of SHARE, collected in 2006. Figure  12.1  demonstrates 
that the prevalence of depressive symptoms (assessed by the EURO-D scale in this 
wave) is higher among those who are not engaged in a socially productive activity 
than those who are engaged while being rewarded for their activity (i.e. the major-
ity). However, the minority of older men and women whose engagement is not 

  Fig. 12.1    Percentage of persons with high depressive symptoms by participation in three socially 
productive activities and their quality (Based on SHARE wave 2, n = 33,210, own calculations)       
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reciprocated (black columns) suffer from depressive symptoms more often than the 
majority. This difference is particularly striking in case of caregiving.

   Concordant results were found on the basis of longitudinal data from the fi rst two 
waves of SHARE, where participation in the three activities was associated with 
changes in quality of life over time (Siegrist and Wahrendorf  2009 ). Here we 
observed that participants with reciprocated engagement in volunteering and infor-
mal help at baseline exhibited signifi cant improvements in their quality of life at 
follow up, after adjusting for the effects of baseline quality of life. A replication of 
main fi ndings of SHARE was conducted in the frame of another study on ageing, 
the English Longitudinal Study of Ageing (ELSA), using cross-sectional (McMunn 
et al.  2009 ) and longitudinal data (Zaninotto et al.  2013 ). In both instances analyses 
focussed on voluntary work and caregiving in relation to different measures of well- 
being. In the case of cross-sectional analysis, those who felt adequately rewarded 
for volunteering or caregiving had better wellbeing (in terms of quality of life, life 
satisfaction and low depressive symptoms) than those who were not participating, 
while those who did not feel rewarded did not differ from non-participants. Similar 
results were also found in the longitudinal analysis. As this latter analysis was con-
ducted for men and women separately, the study also revealed that longitudinal 
associations may differ between men and women. For example, in this study expe-
rienced non-reciprocity in caring was linked to lower prospective well-being among 
men, but not among women, thus pointing to gender-role differences in coping with 
failed reciprocity in caregiving. 

 In sum, the studies exploring socially productive activities among older persons 
and their association with wellbeing enrich the current state of the art in this fi eld in 
at least two important ways. First, they demonstrate that the model of effort-reward 
imbalance contributes to an elucidation of the pathways linking socially productive 
activities with health and well-being, specifi cally by focusing on the  socio -  emotional 
benefi ts resulting from reciprocated engagement . Second, by distinguishing between 
three types of productive activities and the level of reciprocity, the studies under-
lined that some activities (in particular caregiving) are more likely to be stressful 
due to an increased probability of experiencing a continued unrewarding social 
exchange. In this latter case, interventions may be needed to strengthen the experi-
ence of recognition and reward.   

12.3     Close Social Relationships 

 Close social relationships in marriage, partnership, friendship, and between parents 
and their children are characterised by a distinct quality and intensity of emotional 
exchange, trust, and cooperative engagement. Weighing ‘costs’ against ‘gains’, a 
dominant principle of rational choice in economic life, has no major role in these 
types of exchange that are defi ned by affection, appreciation, and altruism. Yet, as 
far as these relationships are manifest as social roles with mutual obligations in 
daily life, lack of symmetry between ‘give’ and ‘take’ in dyadic relationships may 
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matter as well. It is therefore of interest to explore  non - symmetric dyadic exchange  
in the social roles of  marital couples or partners , of  parents  and their  children , and 
eventually of further  trusting relationships . 

 Again, as mentioned before, there is no external party to exert control over 
demands or to reward accomplished tasks, and the informal, private nature of 
exchange prevents public visibility and social comparability of these types of 
exchange. Despite these limitations subjective experiences of unfair, unbalanced 
exchange, of recurrent disappointment, or even of severe life events, such as broken 
promise, deception, or unfaithful behaviour, may exert sustained negative emotions 
and stress responses among disadvantaged partners. In an attempt to grasp some of 
this perceived unbalanced exchange the measurement approach of the original ERI 
model was modifi ed to be applicable to these types of dyadic exchange. In more 
detail, a questionnaire representing a three-factorial structure was developed, based 
on eight Likert-scaled items. A fi rst scale, composed by three items, relates to mari-
tal or partnership life, a second scale measures some aspects of exchange between 
parents and children (three items), and a third scale addresses severe relational life 
events in other, non-specifi ed close social relationships (two items). This question-
naire was included in four different studies, and a fi fth investigation applied an even 
shorter version of this questionnaire. Main fi ndings of these studies are summarized 
in the following sections. 

 It is important to mention that former social epidemiological research on close 
social relationships has largely focused on the concept of social support (Berkman 
and Glass  2000 ). Is lack of reciprocal exchange adequately represented in estab-
lished measures of negative social support? If so, any additional measurement 
development would seem useless. To answer this question, studies linking reciproc-
ity in close social relationships with health and wellbeing included validated instru-
ments of social support as confounding factors. In three studies, a scale assessing 
the availability of a close confi dant and the perceived adequacy of received emo-
tional support was applied (Seeman and Berkman  1988 ), and in one study, negative 
social support was measured by four items from the Close Person’s Questionnaire 
(Stansfeld and Marmot  1992 ). 

12.3.1     Associations with Depressive Symptoms 

 Given their less pervasive, less intense nature of demanding efforts, compared to 
those related to paid work, efforts spent in close relationships are commonly 
expected to activate the organism’s stress axes less extensively than is the case in 
employment contracts, perhaps with the exception of a heavy burden of homemak-
ing and family work. As a consequence, a limited amount of ‘wear and tear’ of the 
organism’s peripheral physiological systems may occur, and the ‘allostatic load’ 
resulting from continued stress in these systems is assumed to result in less severe 
impact on end organ damage, such as coronary artery disease or metabolic disease 
(McEwen  1998 ). Rather, social reward defi ciency in close social relationships is 
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expected to affect brain reward circuits with direct impact on mood, energy, and 
functioning. Therefore, as depressive symptoms and impaired cognitive, emotional 
and interpersonal functioning are expected to result from these negative experi-
ences,  indicators of reduced mental health  have been selected as health outcomes in 
respective studies. 

 The fi rst investigation studying associations of failed reciprocity in close rela-
tionships was conducted in two elderly samples of men and women in Germany and 
in the United States of America (Knesebeck and Siegrist  2003 ). One aim of this 
study was to test the newly developed questionnaire by confi rming its three- factorial 
structure in the two samples of several hundred German and American participants. 
As a second aim, associations of effort-reward imbalance in these relationships with 
depressive symptoms were analysed in a cross-sectional design. It turned out that 
signifi cantly elevated levels of depressive symptoms were observed in almost all 
analyses, after taking into account gender, age, socioeconomic position, and nega-
tive social support. 

 Whether this result obtained from old age samples can be generalized to adults 
in midlife was subsequently explored in two investigations in Germany, a cross- 
sectional survey of employees of a public transport company (Knesebeck and 
Siegrist  2004 ), and the baseline survey of a large cohort study on cardiovascular 
health in urban populations (Knesebeck et al.  2009 ). Both studies replicated the 
three-factorial structure of the questionnaire and found signifi cant associations with 
 elevated risks of depressive symptoms  with regard to  partnership and severe disap-
pointment in other close relationships , but less consistent results with regard to 
children. Interestingly, in gender-stratifi ed analyses, the associations with failed 
reciprocity in partnership were much stronger in women than in men. Again, all 
fi ndings persisted after adjusting for the confounders mentioned, including negative 
social support and negative affectivity.  

12.3.2     Associations with Other Health Indicators 

 Two further studies tested this hypothesis with additional indicators of reduced 
health, the fi rst one being the British Whitehall II study (Chandola et al.  2007 ) and 
the second one the French Gazel study (Wahrendorf et al.  2010 ). In phase 7 of the 
longitudinal British study on civil servants (2002–2004), the three scales measuring 
reciprocal exchange in close relationships were applied together with a set of self- 
reported health measures. These latter were defi ned as physical and mental func-
tioning, sleep disturbances, self-rated health, depressive symptoms, and angina 
pectoris. Data on age, sex, socioeconomic position, social network, negative social 
support, prior health, and health-damaging behaviours were included in multivari-
able analyses as confounding factors. In fi nal analyses, associations with indicators 
of mental health and sleep disturbance were more consistent than with the remain-
ing health indicators. It also turned out that non-reciprocal exchange and negative 

J. Siegrist and M. Wahrendorf



285

social support were moderately correlated, suggesting that part of the former asso-
ciation was mediated by negative social support (Chandola et al.  2007 ). 

 Mental and physical health functioning and self-rated health were also selected 
as indicators in analyses performed in the frame of a further cohort study, the French 
Gazel study. For the fi rst time, the hypothesis of an association of perceived reci-
procity in social exchange with health functioning was tested in a prospective study 
design as data on social relationships were collected in 2005 and data on health 2 
years later, adjusting for self-rated health in 2005 (Wahrendorf et al.  2010 ). In this 
investigation, a short version of the questionnaire was applied, measuring reciproc-
ity in participants’ main activity, in partnership, and in other close social relation-
ships with fi ve Likert-scaled items. The Gazel cohort consists of a large sample of 
employees of the French National Electricity and Gas Company followed since 
1989 (Goldberg et al.  2007 ). In 2005, a majority of the 8679 men and 2742 women 
participating in this study were retired. The frequencies of reported non-reciprocal 
exchange in respondents’ main activity, in partnership and in other trusting relation-
ships were 31,2 %, 18,5 %, and 26,8 % respectively, with a higher prevalence among 
women and among people with lower socioeconomic positions. After adjusting for 
age, sex, socioeconomic position and self-rated health at baseline signifi cant effects 
of all three types of non-reciprocal exchange on mental functioning and self-rated 
health were observed, with no noticeable differences between men and women. 
Associations with physical functioning were somewhat less strong and less consis-
tent (Wahrendorf et al.  2010 ). Despite some limitations the fi ndings of this study 
support the notion that perceived non-reciprocity in three different types of social 
exchange in early old age goes along with prospectively observed reduced mental 
health functioning and self-reported health. 

 In summarizing the results of all fi ve studies conducted so far, we can conclude 
that  balanced exchange between efforts and rewards in cooperative close social 
relationships  is  important for mental health and wellbeing . So far, this aspect of 
social exchange has not been elucidated to a suffi cient extent in mainstream research 
on social support and social networks. This conclusion results from the observation 
that signifi cant associations of non-reciprocity with health were maintained in mul-
tivariate analyses after controlling for measures of social support. The consistency 
of fi ndings across different age groups and populations from four different countries 
is remarkable in view of the modest operational measurement of quality of exchange 
in close social relationships, as well as in view of the inclusion of a comprehensive 
set of confounding factors. Therefore, this line of research offers opportunities for 
more in-depth exploration in future analyses.   

12.4     Perceived Non-reciprocity in School Work 

 A most recent extension of the theoretical model of effort-reward imbalance con-
cerns school work. Several studies documented unfavourable effects of adverse 
material and psychosocial school environments on the performance and wellbeing 
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of children and adolescents in both Western and Asian countries (Torsheim and 
Wold  2001 ; Verma et al.  2002 ). Despite obvious differences between school and 
work settings it is of interest to explore to what extent work-related models of an 
adverse psychosocial environment can be applied to the school context. One such 
extension was conducted with the demand-control model in a cross-sectional study 
in Sweden (Gådin and Hammarström  2000 ). In 2010, a fi rst test based on the ERI 
model was conducted in a sample of several hundred male and female adolescents 
(mean age 15,8 years) in the Chinese city of Kunming (Li et al.  2010 ). 

 To this end, the original questionnaire was adapted to the school setting where 5 
items measured ‘effort’, 11 items assessed ‘reward’, and 3 items represented the 
intrinsic component ‘over-commitment’. Scales means were computed, and sex- 
and grade level-differences were explored. Item-total correlations and Cronbach’s 
alpha were calculated, and the factorial structure of the questionnaire was analysed, 
using exploratory and confi rmatory factor analysis with calculation of goodness of 
fi t indices. The psychometric properties of these scales were satisfactory rather than 
excellent, but were confi rmed in an independent larger sample (Guo et al.  2014 ). In 
this fi rst study it was of interest to demonstrate  associations of a perceived imbal-
ance  between efforts spent and recognition or esteem received from signifi cant oth-
ers (teachers, school mates)  with a measure of self - reported health . Although 
vulnerable to common method variance, the fi ndings revealed strong associations 
with poor self-rated health, more so among girls than boys, and more so in high 
school than in middle school. Effects persisted after controlling for age, grade level, 
health behaviours and family wealth. 

 In a second publication based on the same sample associations of a stressful 
psychosocial school environment, as measured by this questionnaire, with the fre-
quency of suicidal ideation were analysed (Shang et al.  2014 ). It was assumed that 
recurrent experience of failed reciprocity at school may impair the students’ self- 
esteem, thus rendering them more susceptible to thoughts of engaging in suicide – 
related behaviour. Studying this question in a Chinese school population is of 
special interest as China turned out to be one of the countries with highest levels of 
pressure and competition with regard to academic success (Sun et al.  2012 ). This is 
not surprising given the high expectations raised about their children’s academic 
success by parents in the context of a national one-child policy. In this survey, about 
11 % of adolescents reported that they thought about suicide every month or more 
often during the last 6 months.  Odds ratios of suicidal ideation  were signifi cantly 
 elevated among those reporting high effort or low reward at school , and were high-
est among those suffering from the imbalance, as measured by the effort-reward 
ratio (Shang et al.  2014 ). 

  Social inequalities in health  are not only a major challenge in adult life, but also 
among adolescents (Viner et al.  2015 ). In an even larger survey of Chinese adoles-
cents conducted in the city of Zhengzhou Guo et al. analysed a moderating role of 
family socioeconomic position (SEP) in associations between a stressful psychoso-
cial school environment and depressive symptoms (Guo et al.  2014 ). The main fi nd-
ing of this study is illustrated in Fig.  12.2 . A signifi cant interaction term was 
observed between school-related stress and family SEP. When joint effects of 
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school-related stress and family SEP on depressive symptoms were estimated the 
odds of experiencing depressive symptoms in the most disadvantaged group (high 
school stress and low SEP) were about nine times as high as the odds of the most 
privileged group (no school stress, high SEP).

   The fi nding that associations of school-related stress in terms of the ERI model 
were particularly strong among disadvantaged adolescents in this large urban sam-
ple of Chinese students deserves further consideration. It is likely that parents in 
socioeconomic disadvantaged circumstances are less capable of providing the mate-
rial and psychosocial means for their children to develop effi cacious resources of 
coping with challenges and threats at school, thus rendering them more vulnerable 
towards developing depressive symptoms. If the notion of a social gradient of 
reduced mental health in adolescents within a rapidly developing country of consid-
erable global signifi cance is further supported preventive efforts of strengthening 
mental health at school should be developed, directed primarily towards socioeco-
nomic disadvantaged groups. 

 In summary, preliminary evidence demonstrates that the ERI model is success-
fully applied among adolescents in the context of school work and is associated 
with relevant indicators of mental health. Meanwhile, applications in other coun-
tries were conducted as well (Laftman et al.  2015 ; Fukuda et al.  2010 ). More 
recently, an attempt was made to measure effort-reward imbalance among univer-
sity students, and psychometric properties of a respective questionnaire were anal-
ysed in a sample of fi rst year medical students in Germany.  

  Fig. 12.2    Associations of school-related stress and family SEP with depressive symptoms. ORs 
and 95 % CIs, adjusted for age, sex, educational grade and health behaviour, n = 1774 (Based on 
(Guo et al.  2014 ), own visualization)       
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12.5     Concluding Remarks 

 In this chapter, we described possible quality criteria of a theoretical model and 
explored one of the criteria, parsimony. According to this criterion the strength of a 
theory is contingent on the breath of explanations or predictions derived from a 
minimal set of statements. We observed that the same small set of hypotheses that 
predicted work-related stress and disorders are associated with poor health in non- 
economic productive activities, in costly transactions occurring in close social rela-
tionships, and in effortful school work. While this evidence supports the 
generalization of the ERI model beyond paid work, some  limitations  become obvi-
ous as well. 

 First, the range of predicted health outcomes was more narrowly defi ned, bound 
to indicators of mental health and wellbeing. Moreover, few fi ndings only are 
derived from prospective observational cohort studies, thus preventing the analysis 
of causal relationships, and additional experimental or naturalistic studies exploring 
potential pathways were not performed. A further limitation concerns the measure-
ment of the model’s components. For instance, reciprocity in socially productive 
activities was assessed by a summary indicator rather than by a psychometrically 
validated questionnaire Therefore comparisons across studies are limited, and the 
full set of hypotheses could not be tested in all cases. Yet, the fact that the proposed 
extension of a theoretical model was supported by signifi cant associations with 
reduced mental health in almost all cases is considered a particular strength. 
Furthermore, results were obtained from populations representing different age 
groups, including the periods of adolescence, midlife, and early old age. Finally, 
rather than being derived from a sample of respondents recruited from one country, 
the fi ndings resulted from a variety of socio-cultural contexts in different parts of 
the world (USA, China, and various European countries). 

 Social inequalities in health and wellbeing defi ne a cross-cutting issue of con-
cern that has only partly been analysed in these non-economic transactions. 
However, in case of volunteering, we observed a social gradient of participation, 
with higher frequency among people in more privileged socioeconomic positions. 
Quality of life was signifi cantly worse among those with lower educations and 
income, in addition to the adverse effect resulting from perceived non-reciprocity 
when performing voluntary work (Siegrist and Wahrendorf  2009 ). Similarly, per-
ceived effort-reward imbalance at school was more frequent among adolescents 
with disadvantaged socioeconomic background in China, and associations with 
depressive symptoms were particularly strong in this group. As a consequence, the 
fi ndings reported in this chapter call for distinct policy interventions. These implica-
tions will be discussed in the three fi nal chapters of this book.     
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