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GENERAL INTRODUCTION 

Socioeconomic health inequalities 

Socioeconomic inequalities in health provide a major public health problem world-
wide. Our socioeconomic status (SES) undisputedly affects our health: health gets 
poorer and life expectancy shorter with each step down the socioeconomic ladder 
(Marmot, Ryff, Bumpass, Shipley, & Marks, 1997; Marmot, Bosma, Hemingway, 
Brunner, & Stansfeld, 1997; Schrijvers, Bosma, & Mackenbach, 2002). Even though 
mortality and morbidity rates have decreased in all status groups, socioeconomic 
inequalities in health have been increasing throughout Western Europe and the 
USA (Huisman et al., 2004; Mackenbach et al., 2003; Mackenbach, Kunst, Cave-
laars, Groenhof, & Geurts, 1997; Marmot & McDowall, 1986; Singh & Siahpush, 
2002; Vagero & Erikson, 1997; Virtanen & Notkola, 2002; Wilkinson, 1997): health 
in higher SES has improved more than in lower SES. Socioeconomic inequalities 
exist in a broad range of health outcomes; the most frequently examined being 
self-reported health, mortality and cardiovascular diseases. Not only are cardiovas-
cular diseases one of the most important causes of death in the western countries, 
numerous studies have also demonstrated social inequalities in coronary heart 
disease using a variety of measures of social position (Bosma et al., 2005; Ferrie, 
Martikainen, Shipley, & Marmot, 2005; Hemingway et al., 2005). 

To date, the gap has not narrowed, despite public health policies and interven-
tions targeted at tackling these inequalities. Mackenbach, in his analysis of the 
recent large-scale English strategy to reduce health inequalities, argued that there 
are three barriers to doing so (Mackenbach, 2010). First, there are no clearly de-
fined packages of policies and interventions with proven effectiveness in reducing 
health inequalities. Second, the scale and intensity of necessary policy change 
might exceed governmental ability and willingness. Third, health inequalities often 
are the outcome of long-term, even intergenerational exposure to adversity, which 
cannot be easily undone in short term interventions. The analysis was concluded 
with the remark that ‘for the foreseeable future we need less ambitious aims, more 
focused approaches, and much more and better evaluation’ (Mackenbach, 2010). 
In addition to evaluating intervention effectiveness, efforts aimed at reducing 
health inequalities might still benefit from further insight into the mechanisms that 
define health by SES. 

Explaining socioeconomic health inequalities 

Most interventions aimed at reducing health inequalities have been based on 
eliminating or diminishing risk, with risk factors determined by prior research. Evi-
dence so far indicates that psychosocial factors could be of major importance in the 
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explanation of socioeconomic health inequalities. Psychosocial attributes such as 
hostility or depressive symptoms might affect health directly, through sustained 
physiological reactivity which may have direct long-term adverse effects on the 
immune and cardiovascular systems (Adler & Ostrove, 1999; Kristenson, Eriksen, 
Sluiter, Starke, & Ursin, 2004; Rozanski, Blumenthal, Davidson, Saab, & Kubzansky, 
2005; Rozanski, Blumenthal, & Kaplan, 1999), affecting health. Psychosocial adver-
sity might also affect health indirectly through lifestyle; less healthy behaviours are 
not only more highly prevalent in lower SES (Hemmingsson & Lundberg, 2005; 
Power et al., 2007; Van de Mheen, Stronks, Looman, & Mackenbach, 1998), but 
also associated with psychosocial attributes (Laitinen, Ek, & Sovio, 2002; Macken-
bach, Simon, Looman, & Joung, 2002). 

Adverse (levels of) psychosocial characteristics are more highly prevalent at 
lower SES, such as depressive mood or depressive symptomatology (Kempen, van 
Jaarsveld, van Sonderen, Sanderman, & Ormel, 2001; Lorant et al., 2003; Stansfeld, 
Head, Fuhrer, Wardle, & Cattell, 2003), hostility (Carroll, Davey Smith, Sheffield, 
Shipley, & Marmot, 1997), neuroticism (Bosma, van de Mheen, & Mackenbach, 
1999), low control beliefs (Bailis, Segall, Mahon, Chipperfield, & Dunn, 2001; 
Bosma, Schrijvers, & Mackenbach, 1999; Lachman & Weaver, 1998), ineffective 
coping mechanisms (Bosma, van de Mheen, et al., 1999) lack of social support 
(Mickelson & Kubzansky, 2003), and social isolation (Danese et al., 2009), perhaps 
due to long-term exposure to adverse circumstances, which might even stem from 
growing up and being socialised within such unfavourable surroundings. The origin 
of these attributes might thus go back as far as childhood. Socioeconomic adversity 
in early life has been found to cause unhealthy personality change (Hart, Atkins, & 
Matsuba, 2008), depressive and anxiety symptoms (Power, et al., 2007), external 
locus of control (versus a more internal locus), neuroticism, and an avoidant coping 
style during adulthood (Bosma, van de Mheen, et al., 1999). There is also a sub-
stantial body of evidence which demonstrates that individual psychosocial factors 
affect (somatic) health and longevity (Bosma, Schrijvers, et al., 1999; Chapman, 
Fiscella, Kawachi, & Duberstein, 2009; Chida & Steptoe, 2009; Egan, Tannahill, Pet-
ticrew, & Thomas, 2008; Kubzansky, Cole, Kawachi, Vokonas, & Sparrow, 2006; 
Kuper, Marmot, & Hemingway, 2002; Nabi et al., 2008; Penninx et al., 2001; Ru-
gulies, 2002; Stansfeld, 2006; Stansfeld, Bosma, Hemingway, & Marmot, 1998; Van 
den Akker, Buntinx, Metsemakers, van der Aa, & Knottnerus, 2001). Given these 
findings, it is highly likely that growing up in unfavourable socioeconomic condi-
tions affect health through psychosocial make-up. As yet, the contributions of 
those psychosocial factors to social health inequalities are relatively little studied 
(Bosma, Schrijvers, et al., 1999; Bosma, van de Mheen, et al., 1999; Bosma, et al., 
2005; Hemingway & Marmot, 1999; Horsten et al., 1999; Penninx et al., 1999), and 
the results of those studies are often inconclusive and not easily comparable, due 
to differences in study populations, methodology, health outcomes, and psychoso-
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cial characteristics studied. Especially the health risks in older populations are un-
derstudied, yet these are important considering the ageing population in most 
western societies. The longer duration of exposure to adversity combined with the 
ageing body becoming less able to repair damage (Kuh, Ben-Shlomo, Lynch, 
Hallqvist, & Power, 2003) might very well enhance the negative consequences for 
health. 

Further, psychosocial risk factors are often included separately and individually 
in the various analyses. However, they might have synergistic effects on health and 
longevity; many psychological attributes are interrelated (Koster et al., 2006; Mar-
tin, Watson, & Wan, 2000; Miller, Smith, Turner, Guijarro, & Hallet, 1996; Smith, 
1992; Smith, Glazer, Ruiz, & Gallo, 2004). Taking into account this covariation and 
the potentially synergistic effects on health outcomes might add to their predictive 
power. 

Considering the above, it is of major importance to determine whether or not 
psychosocial make-up contributes to the excess health risk by socioeconomic status 
and how exactly psychosocial make-up can be measured. Gathering evidence on 
this topic not only increases understanding in the exact mechanisms leading from 
SES to health, but ultimately might help in the timing and tailoring of interventions 
to reduce socioeconomic health inequalities. 

Research model and research questions 

This thesis describes the relationships between socioeconomic status, several psy-
chosocial variables, and health. The overall research model is depicted in figure 1. 
This model suggests that there are associations between early life SES, adulthood 
SES, psychosocial attributes, and health. 
 

 
Figure 1 Research model on associations between early life SES, adulthood SES, psychosocial attributes 
and health 
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The following research questions were derived from this overall model: 
1. What psychosocial attributes are important in their relationship with SES and 

how can they be measured? We examined a new concept in this field of re-
search: rebelliousness, and its psychometric properties (chapter 3) 

2. What psychosocial attributes are important in their relationship with health 
and how can they be measured? Besides examining the mortality risk posed by 
rebelliousness and associated psychosocial risk factors such as hostility and 
anger (chapter 4), we used an innovative approach in determining psychosocial 
health risk by clustering a number of psychosocial attributes, hypothesising 
that the different attributes operate in concordance or synergistically with 
each other (chapter 5) 

3. Do psychosocial factors contribute to explaining health from SES? 
 Besides the contribution of accepted psychosocial health risk factors such as 

cognitive hostility and depressive symptoms (chapter 2) we also studied the 
contribution of the innovative psychosocial clusters to health inequalities 
(chapter 6) 

4. What is the influence of early life poverty on a person’s psychosocial profile 
and health in later life? Early life as critical period in the development of health 
risk was examined from a lifecourse perspective (chapter 6) 

Apart from these four questions we also studied the likelihood of health-related 
adversities across different educational levels in persons with a psychiatric disorder 
(chapter 7). 

Description of studies used 

The different parts of this research model were studied using longitudinal and 
cross-sectional data of four different datasets: GLOBE, MAAS, NESDA, and SMILE 

The GLOBE study 
GLOBE, a Dutch acronym for ‘Health and Living conditions of the Population of (the 
city of) Eindhoven and Surroundings’, is a prospective cohort study aimed at ex-
plaining socioeconomic inequalities in health (Mackenbach, van de Mheen, & 
Stronks, 1994). In 1991, a postal survey was conducted among 27,070 Dutch indi-
viduals aged 15–74 years, of which 18,973 persons (70.1%) completed the ques-
tionnaire. More detailed risk factor information by means of questionnaires and 
interviews between 1991 and 1997 was collected in two subsamples, one of which 
was randomly drawn (N=2,802), and in the other one individuals with chronic dis-
eases were oversampled (n=2,867). Representativeness of the sample for the 
source population was re-established by calculating weight factors for all respon-
dents (Mackenbach, et al., 2002). The interview and questionnaire data were linked 
to data from the municipal register on mortality and with hospital admission data 
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from five hospitals in the catchment area of the GLOBE study between 1991 and 
2003. For purpose of our study, we used longitudinal data from the two subsam-
ples. 

The MAAS study 
MAAS (the Maastricht Aging Study) is a prospective study of the biological, medical 
and psychosocial determinants of cognitive aging (Jolles, Houx, Boxtel, & Ponds, 
1995). The study started in 1993, and included 1869 individuals aged 24 to 81 
years. Individuals were randomly drawn from a patient database of general prac-
tices connected to the University of Maastricht, the Netherlands. Individuals were 
not included in the MAAS study if they had brain-related morbidity. The sample 
was stratified for age, sex, and occupational achievement. Participants were tested 
in four independent panel studies that were comparable with respect to inclusion 
and stratification criteria. Data collection involved a postal survey and a medical 
and neuropsychological test programme. Follow-up time differed by age at first 
measurement: 3 yeas follow-up for those 54 years and older, and 6 years for those 
younger than 54 years. The cross-sectional MAAS data we used were derived from 
the fourth panel, 2005, and comprised 513 male and female respondents. 

The NESDA study 
The Netherlands Study of Depression and Anxiety (NESDA) was designed to study 
the long-term course of depression and anxiety disorders in a naturalistic longitu-
dinal cohort, and includes 2,981 Dutch respondents aged 18 to 65 years (Penninx et 
al., 2008). These respondents were recruited from different health care settings, 
and include individuals in different stages of the developmental history of depres-
sive and anxiety disorders. Exclusion criteria were a primary clinical diagnosis of a 
psychiatric disorder not the subject of NESDA (e.g. psychotic or bipolar disorders), 
and not being fluent in Dutch. Recruitment lasted from 2004 until 2007, with a 
follow-up time of 8 years. For our research, we used psychiatric data (diagnosed 
major depressive disorder), medical data (on metabolic functioning and medication 
use), interview data (on demographics, mental health care use and medication), 
and questionnaire data (on lifestyles, presence of somatic diseases and psychologi-
cal function) that were collected at the first measurement wave. Our final sample 
comprised 992 male and female participants. 

The SMILE study 
SMILE (Study of Medical Information and Lifestyles in the city of Eindhoven) is a 
prospective cohort study, focusing on a broad range of aspects of disease, health 
and lifestyles of people living in Eindhoven, the Netherlands (Van den Akker et al., 
2008). Self-report data on sociodemographics, lifestyle, psychosocial characteris-
tics, health-related functioning and various health outcomes were linked with 
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medical data on morbidity, mortality, medication and health care use. SMILE 
started in 2002, and had a 9-year follow-up period. Thirty-two general practitioners 
of nine participating primary health care centres were involved in the recruitment 
of the participants (from teenage until old age). Participants received annual self-
report questionnaires, adolescents and people aged 55 years or older received one 
additional questionnaire annually. Among the participants aged 55 years and older, 
which was considered a specific subsample of the SMILE population, the sociode-
mographic and psychosocial data collection was more extensive than among the 
other participants. Our analyses (cross-sectional and longitudinal) were based on 
this subsample. Of the 5000 participants aged 55 years and older consenting to the 
questionnaires, 3022 male and female participants (60.4%) consented to the link-
age with medical data. 

Aim and outline of thesis 

This thesis aims at increasing the understanding of 1) how SES is associated with 
psychosocial attributes, 2) how psychosocial attributes relate to health, 3) how to 
operationalise and measure psychosocial health risk, 4) whether these attributes 
can explain the health inequalities, and 5) whether these associations originate in 
early life SES or adulthood SES. Insight into these psychosocial mechanisms not 
only adds to the existing evidence but might ultimately contribute to the tailoring 
as well as the timing of interventions to reduce socioeconomic health inequalities. 
In the second chapter the contribution of depressive symptoms and hostile per-
sonality to educational difference in hospital admissions for cardiac events was 
examined using GLOBE data (see above for description of datasets). Chapter three 
describes the psychometric evaluation of the Social Reactivity Scale, which meas-
ures the degree of proactive and reactive rebelliousness as potential health risk 
factors, including determining the factor solution and construct validity of the 
scale. These analyses were based on MAAS and SMILE data. The fourth chapter 
investigates the predictive value of rebelliousness and its associated attributes 
cognitive hostility, anger and verbal aggression for all-cause mortality in the late 
middle aged and older subsample of the SMILE population. Chapter five describes a 
new approach of determining psychosocial health risk, by clustering individuals into 
groups based on their scores on thirteen different psychosocial variables, including 
psychological characteristics, control beliefs, coping style and social support. Mor-
tality, diagnosed morbidity and self-rated health risk by cluster is compared to the 
risk predicted by the individual psychosocial characteristics. These analyses were 
conducted using data of the late middle aged and older subsample of SMILE. In 
chapter six the contribution of the psychosocial profile to the association between 
early life poverty and self-rated health in later life was calculated and compared 
with the contribution of adulthood education and health behaviours, again using 
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data of the SMILE subsample of late middle aged and older individuals. In chapter 
seven the educational patterning of health-related adversities such as lifestyle, 
mood, and cardiac risk was examined among NESDA participants with a major de-
pressive disorder. To conclude, the findings are discussed in chapter eight, thereby 
taking into account the current discourse and state of research of socioeconomic 
health inequalities. 
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Abstract 

There is evidence to support the view that both hostility and depressive 
symptoms are psychological risk factors for ischaemic heart disease (IHD), 
additional to the effects of lifestyle and biomedical risk factors. Both are also 
more common in lower socioeconomic groups. Studies to find out how so-
cioeconomic status (SES) gets under the skin have not yet determined the 
relative contributions of hostility and depression to the income gradient in 
IHD. This has been examined in a Dutch prospective population-based co-
hort study (GLOBE study), with participants aged 15 to 74 years (n=2,374). 
Self-reported data at baseline (1991) and in 1997 provided detailed informa-
tion on income and on psychological, lifestyle and biomedical factors, which 
were linked to hospital admissions due to incident IHD over a period of 12 
years since baseline. Cox proportional hazard models were used to study the 
contributions of hostility and depressive symptoms to the association be-
tween income and time to incident IHD. The relative risk of incident IHD was 
highest in the lowest income group, with a hazard ratio of 2.71 (CI 1.60–
4.61). Men on the lowest incomes reported more adverse lifestyles and 
biomedical factors, which contributed to their higher risk of incident IHD. An 
unhealthy psychological profile, particularly hostility, contributed to the 
income differences in incident IHD among women. The low number of IHD 
incidents in the women however, warrants additional research in larger 
samples. 
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Introduction 

Ischaemic heart disease (IHD) is the number one cause of death worldwide (Murray 
& Lopez, 1997; WHO, 2003). There is a strong socioeconomic gradient in IHD mor-
bidity and mortality in the Western European countries disfavouring the lower 
socioeconomic groups (Dalstra et al., 2005; Huisman et al., 2005; Kunst et al., 1999; 
Kunst, Groenhof, Mackenbach, & Health, 1998; Mackenbach et al., 2003; Macken-
bach, Kunst, Cavelaars, Groenhof, & Geurts, 1997; Marmot & McDowall, 1986). 
There may be gender differences in this gradient, although these differences seem 
to depend on the outcome as the gradient for cardiac morbidity seems to be 
steeper in women (Loucks, Rehkopf, Thurston, & Kawachi, 2007; Thurston & Kub-
zansky, 2007), and that for cardiac mortality has been found to be steeper in men 
(Dalstra, et al., 2005; Huisman, et al., 2005; Kunst, et al., 1999; Kunst, et al., 1998; 
Mackenbach, et al., 2003; Mackenbach, et al., 1997; Marmot & McDowall, 1986). 

In order to allow interventions aimed at reducing heart disease inequalities to 
be tailored, research has focused on explaining this gradient for several decades. 
Evidence points in the direction of classical risk factors for heart disease, such as 
lifestyle factors (smoking, alcohol consumption and physical inactivity) and bio-
medical factors (obesity, hypertension and diabetes), mediating the socioeconomic 
gradient in heart disease. However substantial the contribution of these classical 
risk factors may be (reported contributions vary from 16% to as much as 60%) (Fer-
rie, Martikainen, Shipley, & Marmot, 2005; Lynch, Kaplan, Cohen, Tuomilehto, & 
Salonen, 1996; Van Lenthe, Gevers, Joung, Bosma, & Mackenbach, 2002), a moder-
ate part of the gradient remains unexplained. Psychological risk factors, which have 
been the subject of numerous studies in the last decade, might shed further light 
upon the pathways by which socioeconomic status gets under the skin. 

Specifically, hostility and depressive symptoms have emerged as potential con-
tributing factors to the socioeconomic gradient in IHD. Both are considered impor-
tant psychological risk factors for incident heart disease, although the evidence is 
stronger for depressive symptoms and depression than for hostility (Frasure-Smith 
& Lespérance, 2005; Hemingway & Marmot, 1999; Kuper, Marmot, & Hemingway, 
2002; Penninx et al., 2001; Penninx et al., 1998; Wulsin & Singal, 2003). Also, both 
depressive symptoms and hostility are more prevalent in lower than in higher so-
cioeconomic groups (Appels, Meesters, & Collijn, 1995; Carroll, Davey Smith, Shef-
field, Shipley, & Marmot, 1997; Chaput et al., 2002; Everson et al., 1997; Everson, 
Maty, Lynch, & Kaplan, 2002; Gallo & Matthews, 2003; Lorant et al., 2003; Marmot 
et al., 1991; Scherwitz, Perkins, Chesney, & Hughes, 1991; Stansfeld, Head, Fuhrer, 
Wardle, & Cattell, 2003), perhaps due to a long-term exposure to adverse circum-
stances. 

Few studies have investigated the influence of depressive symptoms on the so-
cioeconomic gradient in heart disease and results have so far been inconclusive. 
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Whereas Lynch and colleagues (Lynch, et al., 1996) found that psychological and 
social risk factors, including depression, attenuated the association between in-
come and cardiovascular mortality in a population of middle-aged Finnish men, 
Thurston and colleagues (Thurston, Kubzansky, Kawachi, & Berkman, 2006) con-
cluded that depression did not appear to mediate the relation between educational 
attainment and incident CHD. The contribution of hostility in a general population 
has, to our knowledge, only been examined longitudinally by Schrijvers and col-
leagues (Schrijvers, Bosma, & Mackenbach, 2002), who found that a substantial 
part of the educational gradient in general perceived health could be ascribed to 
the intermediary effects of hostility in both men and women. 

Although hostility and depressive symptoms differ conceptually, in the sense 
that hostility is an outward-focused negative emotion, directed at others and 
therefore reactive by nature, whereas depressive symptoms are more inward-
focused, directed at oneself (De Vogli, Brunner, & Marmot, 2007; Suarez, Kuhn, 
Schanberg, Williams, & Zimmermann, 1998), pathways by which they affect IHD 
might be similar. Both are responses to stressful circumstances, which are more 
common in lower SES groups, and both evoke a sustained physiological reactivity 
characterised by activation of the sympathetic nervous system and hypersecretion 
of the stress hormone cortisol (Rozanski, Blumenthal, & Kaplan, 1999; Strike & 
Steptoe, 2004). This, in turn, may have direct long-term adverse effects on the 
immune and cardiovascular systems (Adler & Ostrove, 1999; Kristenson, Eriksen, 
Sluiter, Starke, & Ursin, 2004). Depressive symptoms and hostility might also affect 
cardiovascular health indirectly through lifestyle as depressed and hostile individu-
als tend to engage in less healthy behaviours, such as smoking and heavy drinking 
(Laitinen, Ek, & Sovio, 2002). 

Using 12-year longitudinal data from the Dutch GLOBE study, we examined the 
relative contributions of hostility and depressive symptoms to the income gradient 
in IHD (in addition to the contribution of the classical risk factors) and the possible 
gender differences therein. Given the above-mentioned associations, we hypothe-
sised that individuals with lower incomes would be at higher risk of IHD, because 
they are more likely to suffer from depressive symptoms or to have hostile cogni-
tions than their higher income counterparts. The aim of the study was to explore 
the complex pathways underlying socioeconomic inequalities in incident IHD and 
thereby to identify opportunities for prevention and intervention aimed at reducing 
these inequalities. 
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Methods 

Design 

Longitudinal data were gathered between 1991 and 2003 as part of the prospective 
cohort study called GLOBE, a Dutch acronym for ‘Health and Living conditions of 
the Population of Eindhoven and Surroundings’. The GLOBE study aims to explain 
socioeconomic inequalities in health. The design and rationale of the study have 
been published elsewhere (Mackenbach, van de Mheen, & Stronks, 1994). Briefly, a 
postal survey was conducted in 1991 among 27,070 non-institutionalised individu-
als aged 15–74 years, with a Dutch nationality. With a response rate of 70.1%, 
18,973 respondents completed this baseline questionnaire. There were no signifi-
cant differences in non-response by socioeconomic position, age, sex, marital 
status or degree of urbanisation (Mackenbach, et al., 1994). Two sub-samples were 
drawn to gather more detailed risk factor information by means of questionnaires 
and interviews between 1991 and 1997. One sub-sample was randomly drawn and 
consisted of 2,802 respondents (response rate 79.4%) whereas in the other sub-
sample, individuals with chronic diseases were oversampled (n=2,867, response 
rate 72.3%). Because the non-random sampling in the latter sample compromises 
its representativeness of the source population and possibly the estimation of ef-
fect sizes, weight factors were calculated for all respondents to re-establish the 
representativeness of the sample (Mackenbach, 2002). 

The interview and questionnaire data were linked to data from the municipal 
register on mortality and addresses (or changes of address), and with hospital ad-
mission data from five hospitals in the catchment area of the GLOBE study between 
1991 and 2003. The catchment area of the hospitals was defined as the area 
around the city of Eindhoven, encompassing the villages where at least 90% of the 
population would be admitted to one of the five hospitals, when requiring hospital 
admission. Linkage was based on date of birth, gender and postal code. If identical 
combinations of these key variables were found, patient numbers, hospital codes 
and information on health insurance were checked to determine whether the ad-
mission was a re-admission or whether different individuals had been admitted. 
When re-admissions where found, only the first admissions were selected (Van 
Lenthe, et al., 2002). Data on hospital admission were complete for all but 19 re-
spondents. 

Participants 

The present study is based on the questionnaire and interview data from the two 
sub-samples. A total of 4,109 (72.5%) respondents completed the 1991 baseline 
and 1997 follow-up measurements, which included detailed risk factor information. 
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We excluded (a) individuals who were included in the sample because of known 
heart disease (chronic diseases were oversampled in one of the sub-samples) and 
those who reported heart disease at baseline or in the 5 years prior to baseline 
(n=962), (b) respondents whose hospital admission data or municipal register data 
were missing (n=19), (c) respondents with missing data for the risk factors under 
study (n=345) and (d) respondents with missing income data (n=409). The final 
sample comprised 2,374 individuals. 

Measures 

Hospital-based incident ischaemic heart disease (referred to below as incident IHD) 
was determined according to ICD-9 classification codes 410–414. An incident IHD 
event was defined as a first hospital admission diagnosis of IHD after baseline. Fatal 
events were considered cases if death occurred after admission. Pre-hospital IHD 
deaths were not considered cases, since data on cause-specific mortality were not 
available. Incident IHD was measured continuously from baseline until 22 Decem-
ber 2003. 

All other measures were assessed at baseline in 1991, except for hostility, 
which was measured in 1997 only. 

Income and education were used to determine SES. Net household income was 
adjusted for the number of adults and children who were part of the household 
(Hagenaars, Vos, & Zaidi, 1994) and classified into thirds (based on tertiles). Three 
levels of education were distinguished: higher secondary education, higher profes-
sional education or university education (level 1), senior secondary vocational edu-
cation or general secondary education (level 2), and lower secondary vocational 
education or primary education only (level 3). 

Hostility was measured by the 6-item version of the hostility sub-scale of the 
Aggression Questionnaire (Buss & Perry, 1992; Meesters, Muris, Bosma, Schouten, 
& Beuving, 1996) in 1997. This questionnaire has been proven reliable and valid 
(Buss & Perry, 1992; Felsten & Hill, 1999; Harris, 1997; Meesters, et al., 1996). A 
seven-month test-retest stability of 0.67 has been reported by Harris and col-
leagues (Harris, 1997). An example item is ‘I wonder why sometimes I feel so bitter 
about things’. Items were rated on a 5-point Likert scale, ranging from 1 (‘totally 
disagree’) to 5 (‘totally agree’). Items were summed to obtain an overall score (6–
30) with higher scores indicating more hostility. Internal consistency, as measured 
by Cronbach’s α, was 0.71. The scores were categorised into tertiles, the highest 
tertile reflecting the greatest hostility. 

The 9-item emotional reactions sub-scale of the Nottingham Health Profile 
(NHP) (Erdman, Passchier, Kooijman, & Stronks, 1993; Hunt, McEwen, & McKenna, 
1986) was used as a proxy for depressive symptoms. The NHP has been found to be 
valid and reliable (Coons, Rao, Keininger, & Hays, 2000). Comparison with the Gen-



H O S T I L I T Y ,  D E P R E S S I V E  S Y M P T O M S ,  A N D  T H E  I N C O M E  G R A D I E N T  I N  I H D  

 27 

eral Health Questionnaire (GHQ) has shown that a high NHP-ER score is indicative 
of depressed mood as measured with the GHQ, at least in stroke patients (Ebrahim, 
Barer, & Nouri, 1986). An example item is ‘I wake up feeling depressed’. Using pre-
defined item weights, the dichotomous items were converted into a continuous 
scale score ranging from 0 to 100 (Hunt, et al., 1986). Cronbach’s α of the continu-
ous scale was 0.78. Based on the skewed distribution (81% scored 0), we dichoto-
mised this score (0 = no depressive symptoms, > 0 = depressive symptoms). 

Classical risk factors were self-reported smoking, alcohol consumption, physical 
activity, hypertension, diabetes and obesity. Smoking status was indicated as never 
smoker, former smoker, pipe/cigar smoker, current smoker ≤ 20 cigarettes a day or 
current smoker > 20 cigarettes a day. Individuals were categorised into five groups 
for alcohol consumption: total abstainers, light, moderate, excessive and very ex-
cessive drinkers (Droomers, Schrijvers, & Mackenbach, 2001). Physical activity was 
based on the number of hours spent per week on sports activities and on garden-
ing, cycling and walking. It was classified into inactivity, low, moderate or high 
physical activity (Droomers, et al., 2001). Hypertension and diabetes were self-
reported and dichotomised into ‘never had the condition’ versus ‘(ever) had the 
condition’. Body Mass Index (BMI) was calculated by dividing self-reported weight 
(kg) by the square of self-reported height (m), and two groups were distinguished 
with obesity defined as BMI ≥ 30. 

Age, sex and marital status (married, single, divorced, widowed) were the basic 
confounders included in the analyses. 

Data analyses 

First, the association between all variables and sex was examined by means of t-
testing and chi-square testing, depending on the variable measurement levels. Cox 
proportional hazard models were used to study the association of income with 
incident IHD between 1991 and 2003. Survival time was defined as the time from 
baseline to the date of (a) first hospital admission due to diagnosed IHD, (b) death, 
(c) emigration outside the catchment area or (d) complete follow-up (22 December 
2003). All total group analyses were adjusted for age, sex and marital status. The 
interaction between income and gender for the income differences in IHD was not 
significant. However, because of significant interactions between gender and in-
come for the income differences in hostility (p=0.01) and between gender and 
hostility for the association between hostility and IHD (p=0.00), all results were 
reported for men and women separately. There were no significant interactions 
with age. The reference model included income and the basic confounders. Survival 
curves, indicating the cumulative proportion of participants without an admission 
during the follow-up interval, were estimated for men and women. 
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Second, we examined the associations of income with hostility and depressive 
symptoms by means of logistic regression and of hostility and depressive symptoms 
with incident IHD by means of Cox regression. 

Third, we compared the basic model including income and the basic confound-
ers with models including classical risk factors (model 2) depressive symptoms 
(model 3), depressive symptoms and classical risk factors (model 3a), hostility 
(model 4), hostility and classical risk factors (model 4a), depressive symptoms and 
hostility (model 5) and classical risk factors, depressive symptoms and hostility 
(model 6). The contribution of each of the added factors was expressed as the 
reduction in hazard ratio (HR) for income after inclusion of the additional factors 
(Baron & Kenny, 1986). This reduction was calculated as follows: (HRrestricted model - 
HRextended model) / (HRrestricted model - 1) (Schrijvers, et al., 2002). In order to verify the 
robustness of the results, the analyses were repeated with education as an SES 
measure, and with 1997 as the baseline year, as hostility was measured in 1997 
only. 

Results 

A total of 106 respondents suffered incident IHD between 1991 and 2003. Men 
were more likely to suffer an IHD event (n=75) than women (n=31) (Table 1). Fur-
ther, men were older, had higher incomes, smoked more and consumed more 
alcohol, and were more likely to have diabetes, compared to women. Women were 
more likely to report depressive symptoms (20.1% vs. 17.0% in men), although the 
difference was not significant. 
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Table 1  Sample characteristics and difference testing for men and women 
 Men (n=1,168) Women (n=1,206) pb 

Incident IHD events 6.4 (N=75) 2.6 (N=31) 0.00 

Agea 42.6 (SD 13,5) 41.2 (SD 13.5) 0.01 

Marital status    

 Married 74.3 73.1 0.00 

 Single 20.4 18.1  

 Divorced 4.5 5.7  

 Widowed 0.8 3.1  

Income   0.00 

 High 35.2 28.6  

 Intermediate 32.5 33.6  

 Low 32.3 37.8  

Depressive symptoms 17.0 20.1 0.06 

Hostility   0.49 

 Low 41.1 42.8  

 Intermediate 27.8 28.3  

 High 31.1 28.8  

Smoking   0.00 

 Never 24.1 38.9  

 Former 36.7 27.9  

 Pipe/cigar 5.6 0  

 < 20 cig/day 26.2 27.7  

 > 20 cig/day 7.4 5.5  

Alcohol consumption   0.00 

 Abstainers 9.5 25.2  

 Light 49.1 57.6  

 Moderate 28.0 14.6  

 Excessive 8.7 2.2  

 Very excessive 4.7 0.5  

Physical inactivity   0.28 

 High 41.0 38.1  

 Moderate 46.9 49.4  

 low 8.7 9.9  

 Inactive 3.3 2.6  

Hypertension 9.8 9.0 0.53 

Diabetes 3.9 2.4 0.04 

BMI ≥ 30 4.6 4.9 0.77 
a the mean age is provided , of all other variables the percentages within the groups of men and women 
are given b gender differences in age were tested by means of a t-test statistic, gender differences in all 
other variables were tested by means of a chi-square test statistic 
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Lower income levels were associated with a higher risk of incident IHD in both men 
and women (Figure 1, and Table 4, model 1). 
 
 

  
Figure 1a Hazard rate for incident IHD in men by 
three categories of income, adjusted for age and 
marital status  

Figure 1b Hazard rate for incident IHD in women 
by three categories of income, adjusted for age 
and marital status 

 
Income was significantly related to depressive symptoms in the total group and in 
women, but not in men (Table 2). Income was significantly related to hostility in the 
total group and in men and women separately, although the association was 
stronger for men. These results were summarised in the odds ratios for trend, 
which show significant increases in depressive symptoms and hostility with de-
creasing incomes, except for depressive symptoms in men. 
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Table 2 Odds ratios of depressive symptoms and hostility (95% confidence interval) according to 
income, for the total group (adjusted for age, sex and marital status) and for men and women separately 
(adjusted for age and marital status) 

   Depressive symptoms Hostilitya 

 Income N OR (95% CI) OR (95% CI) 

Total group high 755 1.00 1.00 

 intermediate 768 1.01 (0.77–1.33) 1.38 (1.09–1.75) 

 low 833 1.65 (1.28–2.12) 2.66 (2.12–3.34) 

 trendb 2,374 1.30 (1.14–1.48) 1.65 (1.48–1.85) 

Men high 411 1.00 1.00 

 intermediate 380 0.85 (0.57–1.26) 1.71 (1.22–2.38) 

 low 377 1.37 (0.95–1.98) 3.66 (2.65–5.07) 

 trendb 1168 1.18 (0.98–1.43) 1.93 (1.64–2.27) 

Women High 344 1.00 1.00 

 Intermediate 406 1.13 (0.77–1.67) 1.09 (0.78–1.53) 

 Low 456 1.83 (1.28–2.62) 1.92 (1.40–2.64) 

 trendb 1206 1.38 (1.15–1.65) 1.42 (1.21–1.66) 

a for the purpose of this analysis, hostility was entered in the regression model as a dichotomous vari-
able (1=highest tertile, 0=lowest two tertiles) b tests for trend were performed by modelling the three 
categories (high, intermediate, low) of income as a continuous variable. 

 
The respondents with depressive symptoms had a 66% higher risk of incident IHD, 
compared to the respondents without these symptoms (Table 3). This relationship 
was significant for men (HR=1.74, CI 1.03–2.95), but not for women. The associa-
tion between hostility and incident IHD in the total group was marginally statisti-
cally significant (p<0.10). However, there were gender differences: whereas in men 
with the highest hostility scores the hazard ratio of incident IHD was not statisti-
cally significant, and intermediate scores even had a protective effect, the most 
hostile women had an almost three times higher risk of incident IHD compared to 
the least hostile women (HR=2.80, 95% CI 1.09–7.18). 
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Table 3 Hazard ratios of incident IHD (95% confidence interval) according to depressive symptoms and 
hostility for the total group (adjusted for age, sex and marital status) and for men and women separately 
(adjusted for age and marital status) 

 Total group Men Women 

 N % IHD HR (95% CI) N % IHD  HR (95% CI) N % IHD HR (95% CI) 

Depressive 
symptomsa  

  1.02 (1.00–1.04)   1.02 (1.00–1.04)   1.02 (1.00–1.04) 

 no  1932 4.0 (n=78) 1.00 968 5.9 (n=57) 1.00 963 2.2 (n=21) 1.00 

 high 442 6.3 (n=28) 1.66 (1.08–2.56)  200 9.0 (n=18) 1.74 (1.03–2.95) 243 4.1 (n=10) 1.47 (0.68–3.16) 

          

Hostilitya   1.05 (1.00–1.08)   1.01 (0.96–1.07)   1.09 (1.03–1.16) 

 low 997 4.0 (n=40) 1.00 481  7.1 (n=34) 1.00 516 1.2 (n=6) 1.00 

 middle 666 3.3 (n=22) 0.70 (0.41–1.18) 324 3.7 (n=12) 0.49 (0.25–0.89) 342 2.9 (n=10) 1.89 (0.68–5.22) 

 high 711 6.2 (n=44) 1.26 (0.82–1.94) 363 8.0 (n=29) 0.98 (0.59–1.63) 348 4.3 (n=15) 2.80 (1.09–7.18) 

a analyses were performed by including the continuous as well as the categorical measures of depressive 
symptoms and hostility 

 
The highest risks of incident IHD were found in the lowest income groups (Table 4, 
model 1). Due to the low number of IHD events in women, the confidence intervals 
around the hazard ratios were wide compared to those in men. The classical risk 
factors made a modest contribution to the income differences in IHD in the total 
group and in men, but not in women (model 2). Depressive symptoms made a 
modest contribution to the income differences in the total group and in men and 
women (model 3). Hostility had an effect in women, but not in men (model 4). 
Models 3a and 4a show that although there were shared effects of the classical and 
psychological risk factors (the contributions in models 3a and 4a were smaller than 
the sum of the contributions in models 2 and 3, and 2 and 4 respectively), they 
exerted independent effects on the income differences in IHD. Adding the com-
bined psychological risk factors to the model containing the basic confounders 
(model 5) shows that these combined psychological risk factors could only ‘explain’ 
part of the income differences in IHD for women, not for men. 



 

Ta
bl

e 
4 

Ha
za

rd
 ra

tio
s 

of
 in

ci
de

nt
 IH

D 
(9

5%
 c

on
fid

en
ce

 in
te

rv
al

) a
cc

or
di

ng
 to

 in
co

m
e 

(m
od

el
 1

), 
ad

di
tio

na
lly

 c
on

tr
ol

lin
g 

fo
r t

he
 c

la
ss

ic
al

 ri
sk

 fa
ct

or
s 

(m
od

el
 2

), 
de

pr
es

siv
e 

sy
m

pt
om

s (
m

od
el

 3
), 

de
pr

es
siv

e 
sy

m
pt

om
s a

nd
 c

la
ss

ic
al

 ri
sk

 fa
ct

or
s (

m
od

el
 3

a)
, h

os
til

ity
 (m

od
el

 4
), 

ho
st

ili
ty

 a
nd

 c
la

ss
ic

al
 ri

sk
 fa

ct
or

s (
m

od
el

 4
a)

, d
ep

re
ss

iv
e 

sy
m

pt
om

s a
nd

 
ho

st
ili

ty
 (m

od
el

 5
), 

an
d 

fo
r t

he
 c

la
ss

ic
al

 ri
sk

 fa
ct

or
s,

 d
ep

re
ss

iv
e 

sy
m

pt
om

s,
 a

nd
 h

os
til

ity
 (m

od
el

 6
) f

or
 th

e 
to

ta
l g

ro
up

 (a
dj

us
te

d 
fo

r a
ge

, s
ex

 a
nd

 m
ar

ita
l s

ta
tu

s)
 a

nd
 fo

r m
en

 
an

d 
w

om
en

 se
pa

ra
te

ly
 (a

dj
us

te
d 

fo
r a

ge
 a

nd
 m

ar
ita

l s
ta

tu
s)

 

      

M
od

el
 1

 
 In

co
m

e,
 a

ge
, s

ex
, 

m
ar

ita
l s

ta
tu

s 
   

M
od

el
 2

 
 M

od
el

 1
 +

 
cl

as
sic

al
 ri

sk
 fa

ct
or

s 
  

M
od

el
 3

 
 M

od
el

 1
 +

 
de

pr
es

siv
e 

sy
m

p-
to

m
sa  

  

M
od

el
 3

a 
 M

od
el

 1
 +

 
de

pr
es

siv
e 

sy
m

p-
to

m
sa  +

 c
la

ss
ic

al
 ri

sk
 

fa
ct

or
s 

 

M
od

el
 4

 
 M

od
el

 1
 +

 
ho

st
ili

ty
a  

   

M
od

el
 4

a 
 M

od
el

 1
 +

 
ho

st
ili

ty
a  +

 c
la

ss
ic

al
 

ris
k 

fa
ct

or
s 

M
od

el
 5

 
 M

od
el

 1
 +

 
de

pr
es

siv
e 

sy
m

p-
to

m
sa  +

 
ho

st
ili

ty
a  

 

M
od

el
 6

 
 M

od
el

 1
 +

 
cl

as
sic

al
 ri

sk
 fa

ct
or

s +
 

de
pr

es
siv

e 
sy

m
p-

to
m

sa 
+ 

ho
st

ili
ty

a  

In
co

m
e 

le
ve

l 
HR

 (9
5%

 C
I) 

HR
 (9

5%
 C

I) 
[ ]

b  
HR

 (9
5%

 C
I) 

[ ]
b  

HR
 (9

5%
 C

I) 
[ ]

b  
HR

 (9
5%

 C
I) 

[ ]
b  

HR
 (9

5%
 C

I) 
[ ]

b  
HR

 (9
5%

 C
I) 

[ ]
b  

HR
 (9

5%
 C

I) 
[ ]

b  

To
ta

l g
ro

up
 

 
 

 
 

 
 

 
 

 
hi

gh
  

 
 

 
 

 
 

 
 

  
in

te
rm

ed
ia

te
 

 
 

1.
84

 (1
.0

6–
3.

18
)  

1.
75

 (1
.0

14
–3

.0
3)

 
[1

1]
 

1.
81

 (1
.0

4–
3.

12
) 

[4
] 

1.
73

 (1
.0

0–
3.

00
) 

[1
3]

 
1.

81
 (1

.0
4–

3.
13

) 
[4

] 
1.

74
 (1

.0
0–

3.
00

) 
[1

2]
 

1.
80

 (1
.0

4–
3.

11
) 

[5
] 

1.
73

 (1
.0

0–
2.

99
) 

[1
3]

 

 
lo

w
 

 
 

2.
71

 (1
.6

0–
4.

61
)  

2.
49

 (1
.4

6–
4.

22
) 

[1
3]

 
2.

54
 (1

.5
0–

4.
31

) 
[1

0]
 

2.
39

 (1
.3

8–
4.

13
) 

[1
9]

 
2.

58
 (1

.4
9–

4.
46

) 
[8

] 
2.

41
 (1

.3
9–

4.
17

) 
[1

8]
 

2.
51

 (1
.4

5–
4.

35
) 

[1
2]

 
2.

38
 (1

.3
7–

4.
12

) 
[1

9]
 

 
tr

en
dc  

 
 

1.
62

 (1
.2

6–
2.

09
)  

1.
55

 (1
.2

0–
2.

00
) 

[1
1]

 
1.

56
 (1

.2
1–

2.
02

) 
[1

0]
 

1.
52

 (1
.1

7–
1.

96
) 

[1
6]

 
1.

58
 (1

.2
2–

2.
03

) 
[6

] 
1.

53
 (1

.1
8–

1.
97

) 
[1

5]
 

1.
56

 (1
.2

1–
2.

01
) 

[1
0]

 
1.

52
 (1

.3
7–

4.
12

) 
[1

6]
 

      

33 



 

      

M
od

el
 1

 
 In

co
m

e,
 a

ge
, s

ex
, 

m
ar

ita
l s

ta
tu

s 
   

M
od

el
 2

 
 M

od
el

 1
 +

 
cl

as
sic

al
 ri

sk
 fa

ct
or

s 
  

M
od

el
 3

 
 M

od
el

 1
 +

 
de

pr
es

siv
e 

sy
m

p-
to

m
sa  

  

M
od

el
 3

a 
 M

od
el

 1
 +

 
de

pr
es

siv
e 

sy
m

p-
to

m
sa  +

 c
la

ss
ic

al
 ri

sk
 

fa
ct

or
s 

 

M
od

el
 4

 
 M

od
el

 1
 +

 
ho

st
ili

ty
a  

   

M
od

el
 4

a 
 M

od
el

 1
 +

 
ho

st
ili

ty
a  +

 c
la

ss
ic

al
 

ris
k 

fa
ct

or
s 

M
od

el
 5

 
 M

od
el

 1
 +

 
de

pr
es

siv
e 

sy
m

p-
to

m
sa  +

 
ho

st
ili

ty
a  

 

M
od

el
 6

 
 M

od
el

 1
 +

 
cl

as
sic

al
 ri

sk
 fa

ct
or

s +
 

de
pr

es
siv

e 
sy

m
p-

to
m

sa 
+ 

ho
st

ili
ty

a  

In
co

m
e 

le
ve

l 
HR

 (9
5%

 C
I) 

HR
 (9

5%
 C

I) 
[ ]

b  
HR

 (9
5%

 C
I) 

[ ]
b  

HR
 (9

5%
 C

I) 
[ ]

b  
HR

 (9
5%

 C
I) 

[ ]
b  

HR
 (9

5%
 C

I) 
[ ]

b  
HR

 (9
5%

 C
I) 

[ ]
b  

HR
 (9

5%
 C

I) 
[ ]

b  

M
en

 
 

 
 

 
 

 
 

 

 
hi

gh
  

 
 

 
 

 
 

 
 

 
in

te
rm

ed
ia

te
 

 
  

1.
73

 (0
.9

4–
3.

18
)  

1.
64

 (0
.8

8–
3.

07
) 

[1
2]

 
1.

73
 (0

.9
4–

3.
17

) 
[0

] 
1.

64
 0

.8
7–

3.
06

) 
[1

2]
 

1.
76

 (0
.9

6–
3.

22
) 

[-4
] 

1.
66

 (0
.8

9–
3.

11
) 

[1
0]

 
1.

76
 (0

.9
8–

3.
24

) 
[-4

] 
1.

67
 (0

.8
9–

3.
12

) 
[8

] 

 
lo

w
 

 
 

2.
32

 (1
.2

6–
4.

26
)  

2.
07

 (1
.1

0–
3.

87
) 

[1
9]

 
2.

18
 (1

.1
9–

4.
01

) 
[1

1]
 

2.
00

 (1
.0

7–
3.

75
) 

[2
4]

 
2.

41
 (1

.2
9–

4.
52

) 
[-7

] 
2.

18
 (1

.1
4–

4.
15

) 
[1

1]
 

2.
33

 (1
.2

5–
4.

37
) 

[-1
] 

2.
15

 (1
.1

3–
4.

10
) 

[1
3]

 

 
tr

en
dc  

 
 

1.
50

 (1
.1

2–
2.

01
) 

1.
42

 (1
.2

3–
1.

64
) 

[1
6]

 
1.

45
 (1

.0
8–

1.
95

) 
[1

0]
 

1.
39

 (1
.0

4–
1.

87
) 

[2
2]

 
1.

53
 (1

.1
4–

2.
06

) 
[-6

] 
1.

46
 (1

.0
7–

1.
99

) 
[8

] 
1.

51
 (1

.1
2–

2.
02

) 
[-2

] 
1.

45
 (1

.0
6–

1.
98

) 
[1

0]
 

W
om

en
 

 
 

 
 

 
 

 
 

 
hi

gh
  

 
 

 
 

 
 

 
 

 
in

te
rm

ed
ia

te
 

 
  

2.
41

 (0
.6

7–
8.

59
)  

2.
40

 (0
.6

6–
8.

75
) 

[1
] 

2.
28

 (0
.6

4–
8.

14
) 

[9
] 

2.
29

 (0
.6

3–
8.

35
) 

[9
] 

2.
25

 (0
.6

3–
8.

03
) 

[1
1]

 
2.

32
 (0

.6
4–

8.
46

) 
[7

] 
2.

20
 (0

.6
2–

7.
87

) 
[1

5]
 

2.
27

 (0
.6

2–
8.

29
) 

[1
0]

 

 
lo

w
 

 
  

4.
38

 (1
.3

3–
14

.4
9)

  
4.

48
 (1

.3
3–

15
.7

5)
 

[-3
] 

4.
03

 (1
.2

2–
13

.3
1)

 
[1

0]
 

4.
27

 (1
.2

4–
14

.6
6)

 
[3

] 
3.

68
 (1

.0
9–

12
.4

2)
 

[2
1]

 
4.

03
 (1

.1
7–

13
.8

4)
 

[1
0]

 
3.

62
 (1

.0
8–

12
.2

2)
 

[2
2]

 
3.

96
 (1

.1
5–

13
.6

0)
 

[1
2]

 

 
tr

en
dc  

 
 

2.
01

 (1
.2

0–
3.

34
) 

2.
06

 (1
.2

1–
3.

50
) 

[-5
] 

1.
93

 (1
.1

6–
3.

21
) 

[8
] 

2.
00

 (1
.1

8–
3.

39
) 

[1
] 

1.
83

 (1
.0

8–
3.

11
) 

[1
8]

 
1.

92
 (1

.1
3–

3.
25

) 
[9

] 
1.

82
 (1

.0
7–

3.
09

) 
[1

9]
 

1.
91

 (1
.1

2–
3.

24
) 

[1
0]

 
a 

de
pr

es
siv

e 
sy

m
pt

om
s 

an
d 

ho
st

ili
ty

 w
er

e 
in

cl
ud

ed
 a

s 
co

nt
in

uo
us

 v
ar

ia
bl

es
; b 

pe
rc

en
t r

ed
uc

tio
n 

of
 h

az
ar

d 
ra

tio
 c

om
pa

re
d 

w
ith

 r
ef

er
en

ce
 m

od
el

 1
; c  te

st
s 

fo
r 

tr
en

d 
w

er
e 

pe
rf

or
m

ed
 b

y 
m

od
el

lin
g 

th
e 

th
re

e 
ca

te
go

rie
s (

hi
gh

, i
nt

er
m

ed
ia

te
, l

ow
) o

f i
nc

om
e 

as
 a

 c
on

tin
uo

us
 v

ar
ia

bl
e 

34 



H O S T I L I T Y ,  D E P R E S S I V E  S Y M P T O M S ,  A N D  T H E  I N C O M E  G R A D I E N T  I N  I H D  

 35 

We also compared the models with education as an SES measure (not tabulated). 
The results supported our findings for income. The reference model, including the 
basic confounders age, sex and marital status showed that the highest risks of IHD 
events were for the lowest educated (HR = 2.01 for the total sample, HR = 1.85 for 
men and HR = 3.16 for women). The pattern of contributions of the psychological 
and classical risk factors and the gender differences therein was similar to that for 
income. However, the educational gradient in incident IHD was no longer statisti-
cally significant for men after stratification by gender. Analyses taking 1997, when 
hostility was first measured, as the baseline showed similar trends and contribu-
tional patterns, although the hazard ratios were somewhat smaller (HR for the 
lowest income and educational groups being 1.73 and 1.75 respectively) and not 
significant, due to the smaller number of IHD cases (n = 52) (not tabulated). Finally, 
hostility and depressive symptoms correlated modestly (Spearmans rho = 0.20), but 
did not interact in their effect on incident IHD or in their contribution to the socio-
economic differences in incident IHD. 

Discussion 

To our knowledge, this study is the first to stratify for gender in examining the con-
tributions of both hostility and depressive symptoms to income differences in IHD. 
The results of the GLOBE study show that the lowest income group had a signifi-
cantly higher risk of incident IHD than the highest income group. Persons in the 
lowest income group were more hostile and reported more depressive symptoms. 
The results indicate that there were gender differences in the contributions of the 
classical and psychological risk factors. In men, it was especially the classical risk 
factors which contributed to the income differences in IHD, whereas in women, the 
psychological factors, and particularly hostility, made higher contributions than the 
classical risk factors. However, due the low number of IHD events in women and 
the resulting wide confidence intervals around the hazard ratios our results have to 
be interpreted with some caution. 

Income and education basically yielded the same results. After stratification for 
gender, however, the reference model including education was no longer signifi-
cant for men. Associations between socioeconomic position and health vary with 
the measure used to express SES (Schrijvers, et al., 2002), or with the population 
being examined: where sometimes education was found to better predict cardiac 
disease (Schrijvers, et al., 2002), others found income to predict cardiac disease 
best (Schrijvers, et al., 2002). In our population, income was the stronger predictor 
of cardiac health than education. The GLOBE data had already shown that income 
(measured by a proxy variable) rendered the educational differences in acute myo-
cardial infarction non-significant (Schrijvers, et al., 2002). 
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An unexpected finding was that hostility contributed to income differences in IHD 
events only in women but not in men. Schrijvers and colleagues (Schrijvers, et al., 
2002) reported intermediary effects of hostility to the educational gradient in gen-
eral perceived health that were of similar size in men and women. Studies examin-
ing the association between hostility and cardiac disease have focused predomi-
nantly on men, and most reported a positive association ((Frasure-Smith & 
Lespérance, 2005; Hemingway & Marmot, 1999; Kuper, et al., 2002; Penninx, et al., 
2001; Penninx, et al., 1998; Wulsin & Singal, 2003), though not all (Ranchor, San-
derman, Bouma, Buunk, & van den Heuvel, 1997). We cannot explain why we nei-
ther found an elevated risk of IHD events in hostile men, nor a contribution of hos-
tility to the income gradient in IHD events. 

While the higher risk of reporting depressive symptoms was significant in low 
income women only (Table 2), depressive symptoms were a risk factor for IHD 
events in men only (Table 3). Although this gender difference has been found be-
fore (Penninx, et al., 1998), most studies find a cardiac risk in both depressed men 
and women (Penninx, et al., 1998). The low number of IHD events in women in the 
present study may explain the found gender differences in IHD risk. However, no 
notable gender differences were found in the contribution of depressive symptoms 
to the income differences in IHD events in men and women. 

Hence, despite hostility and, to a lesser extent, depressive symptoms being 
more prevalent in lower-class men and women, only women appear to experience 
negative effects of this profile. For the time being, we cannot explain this gender-
specific effect of the psychological risk factors and of hostility in particular. Simi-
larly, the absence of an effect of the classical risk factors in women was hard to 
explain. The results for women should, however, be interpreted with caution. The 
number of IHD events in women was small, N = 31 (versus 75 in men), which may 
have been caused by the relatively low age of the women in our sample. In women, 
a lesser number of cardiac events occurred at a higher mean age in a Dutch general 
practice population (Penninx, et al., 1998), which supports our results. Thus, the 
gender differences in the response profiles that we found (psychological in women 
and behavioural in men) need to be confirmed in larger samples, also including 
older women. 

Hostility and depressive symptoms have been found to cluster within individu-
als (Felsten, 1996; Raynor, Pogue-Geile, Kamarck, McCaffery, & Manuck, 2002) and 
they might even interact within each other, although the existing evidence on this 
interaction is inconclusive (Miller, Freedland, Carney, Stetler, & Banks, 2003; 
Ravaja, Kauppinen, & Keltikangas-Jarvinen, 2000; Suarez, 2003). We only found a 
modest correlation, and no synergistic effect of hostility and depression on incident 
IHD, indicating that depression and hostility are not necessarily simultaneous re-
sponses in the same lower-class individual. 
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Despite the gender-specific effect of potentially unhealthy psychological profiles, 
the general tendency we found was that both men and women in lower socioeco-
nomic groups were more likely to report such potentially unhealthy profiles than 
their better-off counterparts. Being exposed to prolonged adverse circumstances 
might leave people insecure and less in control (Bosma, 2006). Especially the latter, 
the lower control beliefs, might be an underlying factor of hostility and depressive 
symptoms. Bosma and colleagues (Bosma, Schrijvers, & Mackenbach, 1999) found 
that ‘low control beliefs or socialised fatalism have important roots in adverse envi-
ronmental factors, circumstances, and events in early and adult life’. Not only are 
individuals in lower socioeconomic groups more likely to end up in jobs with low 
autonomy and control (Bosma, Stansfeld, & Marmot, 1998), but being poor and 
deprived also leaves them with fewer resources (e.g. financial resources) and op-
tions, which may further decrease their sense of control. This sense of low control 
may evoke inward-focused negative responses (negative self-evaluation) such as 
occur in depressive states. Several studies have demonstrated a direct association 
between low control beliefs and elevated risks of depression in lower socioeco-
nomic status groups (Haidt & Rodin, 1999; Ross & Mirowsky, 1989). Low control, on 
the other hand, might also evoke a more outward-focused negative response (ex-
ternalizing blame), such as hostility (Syme, 1989). The extent to which low control 
beliefs are contributing to the pathway between low socioeconomic status, hostil-
ity/depression, biomedical/behavioural factors and incident IHD needs to be exam-
ined in more depth in future studies, focusing on any gender-specific patterns. 

Methodological limitations 

First, hospital-based incident IHD as the outcome excludes silent myocardial is-
chaemia (minor asymptomatic infarctions) and pre-hospital deaths due to IHD. 
Data on cause-specific mortality were not available for this study. However, we 
assume that a substantial proportion of pre-hospital deaths is caused by cardiac 
events (IHD being the number one cause of death). Pre-hospital deaths due to IHD 
are generally more common in lower SES groups (Morrison, Woodward, Leslie, & 
Tunstall-Pedoe, 1997). Consequently, the socioeconomic risk differences in IHD 
might possibly have been underestimated in our study. Further, although the re-
cord linkage was complete for all but 19 respondents, we cannot be completely 
sure that there were no hospital admissions outside the catchment area. It is not 
clear, however, if this occurred more often in higher or lower socioeconomic 
groups and therefore whether this has resulted in overestimation or underestima-
tion of the income differences (Morrison, et al., 1997). 

Second, self-report of the risk factors may have resulted in misclassification. 
Diabetes, hypertension, weight (or overweight) and depressive symptoms are pos-
sibly underreported among the less educated (Mackenbach, Looman, & van der 
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Meer, 1996; Nieto-Garcia, Bush, & Keyl, 1990; Okura, Urban, Mahoney, Jacobsen, & 
Rodeheffer, 2004). How this may have affected the relative contributions of classi-
cal and psychological risk factors is unclear, but such differential underreports may 
underlie the finding that the effect of the classical risk factors in our study was in 
the lower range of the values found in other studies (16–60%) (Ferrie, et al., 2005; 
Lynch, et al., 1996; Van Lenthe, et al., 2002). 

Third, the relationship between depressive symptoms and IHD is usually stud-
ied using validated and widely accepted self-reported measures of depression, such 
as the Beck Depression Inventory (Beck, Steer, & Garbin, 1999), Center for Epide-
miologic Studies Depression Scale (Radloff, 1977) or Patient Health Questionnaire 
(Spitzer, Kroenke, & Williams, 1999). Although the 9 items of the NHP-ER are very 
similar to the 9 depression items of the PHQ and also cover the anhedonism and 
depressive moods that are indicative of depression, the NHP-ER has only been 
validated as a measurement instrument for depressive symptoms in a group of 
stroke patients (Ebrahim, et al., 1986). Hence, the validity of this instrument might 
be compromised. 

Fourth, although hostility was measured in 1997, it was included in the analy-
ses with 1991 as the baseline year. The underlying idea is that hostility is fairly 
stable (Costa, McCrae, & Dye, 1992), which was confirmed by a seven-month test-
retest stability of 0.67 (Harris, 1997), although that study population differed from 
ours. Repeating our analyses by taking the 1997 measurements as the baseline 
year showed that the pattern of findings was similar. Notwithstanding the fact that 
hostility is generally considered to be a trait, it is more prevalent in lower SES, ei-
ther indicating that it might be influenced and evoked by adverse (social) circum-
stances, or that hostility (and its potentially partially genetic roots) is involved in 
downward social mobility, in terms of indirect selection processes. This needs to be 
examined further. 

Fifth, the mediational method we used assumes causality and is based on an 
experimental design (Baron & Kenny, 1986), while our study was an observational 
cohort study. Income, our main independent variable, was measured at the same 
time as depressive complaints, one of the assumed ‘mediators’. This implies that 
we cannot make any causal inferences, which is a limitation. Further, this media-
tional method has low power and does not address the question of whether the 
indirect effect (effect through psychological factors) is significantly different from 
zero (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). This is another rea-
son why our results should be interpreted with caution. 

Finally, we had to exclude a substantial number of respondents with missing 
data on hostility, as they had not responded to the 1997 (hostility) questionnaire. 
However, we do have follow-up data on hospital admission for all respondents. We 
found that there were no significant income differences in IHD events between the 
respondents and those who were lost to follow-up. 
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Conclusion 

Although potentially unhealthy psychological profiles, as characterised by hostility 
and depressive symptoms, were more prevalent in the lower income groups, our 
findings suggest gender differences in pathways through which socioeconomic 
adversity gets under the skin. An unhealthy psychological profile, particularly hostil-
ity, contributed to the income differences in incident IHD in women only whereas 
the classical risk factors explained more of the income differences in incident IHD in 
men. Although our results need further empirical verification from larger samples 
(at least for women), with a study design more suitable for examining causal path-
ways, we recommend that interventions aimed at reducing socioeconomic ine-
qualities in incident IHD should take account of both classical and psychological risk 
factors as well as possible gender differences therein. 
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Abstract 

The Social Reactivity Scale is a questionnaire measure of individual differ-
ences in rebelliousness. The associations between rebelliousness, health 
behaviours and health outcomes were examined in two Dutch samples by 
means of cross-sectional survey data. We found moderate support for the 
reliability and construct validity of the scale. Findings were suggestive of 
rebelliousness, firstly, being associated with low control beliefs, secondly, 
being related to hostility, and, thirdly, also heightening the risk of engaging 
in unhealthy behaviours and that of poor health (perhaps through deliber-
ately rejecting health education messages). Findings thus contribute to the 
ongoing emergence of an empirically viable theoretical construct. 
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Introduction 

The Social Reactivity Scale (SRS) has been developed to measure rebelliousness 
(McDermott & Apter, 1987b). Being rebellious has been defined by Apter (Apter, 
1982) as ‘wanting or feeling compelled to do something contrary to that required by 
some external agency’ (p. 198). Two forms of rebelliousness have been distin-
guished by McDermott & Apter (McDermott & Apter, 1987b): proactive rebellious-
ness (PR), in which the feeling is one of wanting to oppose a perceived requirement 
in order to obtain fun and excitement, and reactive rebelliousness (RR), in which 
the feeling is one of wanting to oppose a perceived requirement that is judged to 
be unfair, unreasonable or unjust. External requirements, such as rules and au-
thorities, may be perceived as threats to personal freedom and perceived control, 
and rebelliousness can be a way of regaining that control (Bosma, 2006; Brehm & 
Brehm, 1981;Lee & Chen, 2004). 

Rebelliousness has been found to be related to health behaviours and mental 
health. Rebelliousness plays a role in maintaining maladaptive health behaviours 
and refraining from adopting new health-promoting ones (McDermott, 2001). For 
example, a variety of adverse health behaviours has been found to be more com-
mon among rebellious compared with non-rebellious individuals, including: use of 
alcohol (Poikolainen, 1997; Turner & Heskin, 1998); cocaine use (Hamil-Luker, Land, 
& Blau, 2004); smoking marijuana (Sartori, 2003); and smoking tobacco (Choi, Har-
ris, Okuyemi, & Ahluwalia, 2003; Spijkerman, van den Eijnden, Vitale, & Engels, 
2004; Tyc et al., 2004). Furthermore, being in a rebellious state of mind lowers the 
threshold for tobacco smoking relapse (O’Connell, Schwartz, Gerkovich, Bott, & 
Shiffman, 2004; O’Connell, Cook, Gerkovich, Potocky, & Swan, 1990). Mental health 
difficulties are also more common in rebellious individuals. Albers & Biener (Albers 
& Biener, 2002) showed that rebellious adolescents were twice as likely to develop 
depressive symptoms compared to less rebellious adolescents, while reactive re-
belliousness was specifically related to psychoticism (North, Desborough, & Skar-
stein, 2005), and proactive rebelliousness to defiance (Carpentier, Knobloch, & 
Zillman, 2003). Plausibly, rebelliousness exerts an effect on physical health as well 
(directly or through adverse health behaviours). This latter relationship, however, 
has barely been studied as yet. 

The concept of rebelliousness has almost exclusively been studied in adoles-
cents or students. The question whether rebelliousness (supposedly a pervasive 
individual attribute) in the long term might facilitate health damage and deteriora-
tion, increases the necessity of studying rebelliousness in an older population as 
well. The aim of the present validation study is to establish the relationship be-
tween rebelliousness and a range of health behaviours and outcomes in two Dutch 
population-based samples comprising the elderly. We hypothesise that men tend 
to be more rebellious than women, that rebelliousness is more prevalent in indi-
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viduals in the lowest socioeconomic groups, that rebelliousness is associated posi-
tively with hostility, and that higher rebelliousness is related to adverse health 
behaviours and poor health. In order to determine construct validity, first we need 
to validate the two-factor structure supporting the presence of the sub-domains of 
proactive and reactive rebelliousness, and the internal consistency of the scale 
(McDermott & Apter, 1987a; Robinson, Weaver, & Zillmann, 1996). 

Method 

Study design 

Cross-sectional data on rebelliousness, hostility, control beliefs, socioeconomic 
status, health outcomes, and health behaviours were gathered by means of self-
reported questionnaires in 2004–2006 in two independent samples, varying in age, 
recruitment and recruitment area. 

Participants 

The SMILE (Study of Medical Information and Lifestyles in Eindhoven) sample con-
sisted of 5,001 older Dutch respondents, 46% men and 54% women of mean age 69 
years (SD 8.70, range 55–95 years), recruited from a registration network of seven 
primary health care centres in the East of The Netherlands (Van den Akker et al., 
2008). The data were derived from the 2004 and 2005 measurements. The MAAS 
sample comprised 513 respondents, 49% men and 51% women of mean age 60 
years, (SD 14.0, range 36–92 years) of the Maastricht Aging Study (MAAS) (Jolles, 
Houx, Boxtel, & Ponds, 1995), a study of determinants of cognitive aging. Respon-
dents were recruited through a registration network of family practices in the 
South of the Netherlands. Between September 2005 and March 2006, the respon-
dents completed the questionnaires. We excluded the respondents with missing 
data on the Social Reactivity Scale. The final samples comprised 4,485 respondents 
in SMILE and 492 respondents in MAAS. 

The Social Reactivity Scale 

The Social Reactivity Scale (SRS) is an 18-item self-report questionnaire, with a total 
score reflecting the degree of rebelliousness and two subscale scores reflecting the 
degree of proactive (PR) and reactive (RR) rebelliousness (McDermott & Apter, 
1987b). Both subscales consist of seven items; four items are ‘filler’ items included 
to mitigate against socially desirable responses; these are not included in the sub-
scale scores. Each item was rated on a 3-point Likert scale with responses scored 
as: 0 (not rebellious), 1 (not sure), and, 2 (rebellious). An example item of proactive 
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rebelliousness is: ‘Do you find it exciting to do something ‘shocking’?’, with re-
sponse options (2) yes, often, (0) no, hardly ever, (1) not sure. An example of a 
reactive rebelliousness item is: ‘If people are unkind to you, do you feel you should 
be (2) unkind back, (0) understanding, (1) not sure?’. Total scale score ranges from 
0 to 28, and subscale scores from 0 to 14, with higher scores reflecting more rebel-
liousness. The questionnaire was translated into Dutch by author HB and translated 
back into English by an independent translator. This demonstrated that the trans-
lated items closely resembled the meaning of the original English items. The cur-
rent Dutch version was approved of by the original designer of the scale, author 
MM. 

Construct validity measures 

Socioeconomic status, control beliefs, hostility, health behaviours, and health were 
measured in order to examine construct validity. Socioeconomic status was indi-
cated by the highest education completed, with seven categories ranging from 
elementary school (1) to academic degree (7). Control beliefs were measured with 
the 7-item Pearlin & Schooler’s Mastery Scale (Kempen et al., 1999; Pearlin & 
Schooler, 1978) in SMILE and with Rotter’s 11-item locus of control scale (Andries-
sen, 1972; Rotter, 1966) in MAAS. Hostility was only measured in SMILE, by means 
of the hostility subscale of the Aggression Questionnaire (Buss & Perry, 1992; 
Meesters, Muris, Bosma, Schouten, & Beuving, 1996). Self-reported smoking, alco-
hol consumption, and exercise reflected health behaviours. Smoking was classified 
into five categories (never smoked, quit smoking, and currently smoking <10 ciga-
rettes, 10–20 cigarettes, or >20 cigarettes a day). Alcohol consumption was meas-
ured by the mean number of alcoholic beverages consumed per week. Exercise was 
measured by hours per week engaged in sports. Health was measured by two 
summary scales of the SF-36: mental and physical functioning (Aaronson et al., 
1992; Ware, Kosinski, & Keller, 1994). 

Analyses 

Firstly, confirmatory factor analyses (CFA) were performed, comparing two models: 
a one-factor model with rebelliousness as the underlying domain, and a two-factor 
model with proactive and reactive rebelliousness as underlying sub-domains. Given 
the categorical/ordinal nature of the rebelliousness items, weighted least squares 
(WLS) method, based on polychoric correlations for large samples, was used (Jöre-
skog, 1990; Jöreskog & Sörbom, 1985) in SMILE. In the smaller MAAS sample, the 
robust maximum likelihood method was used, which is specifically developed for 
small-sized samples in non-asymptotic and non-normal applications (Satorra & 
Bentler, 2001). With CFA, a detailed model is specified in advance. Here, we speci-
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fied both a one-factor model with all 14 items loading on one factor and a two-
factor model. In the latter, the items indicating proactive and reactive rebellious-
ness were fixed to load on two different factors and all other relationships were 
fixed to zero, which renders loading simultaneously on two factors impossible. The 
chi-square difference test statistic (for MAAS: the scaled difference test statistic) 
was computed to indicate whether or not the two-factor model had a significantly 
better fit. The model fit was assessed by the non-normed fit index (NNFI) and the 
root mean square error of approximation (RMSEA). The NNFI measures how much 
better the model fits than the so-called ‘null’ model, a baseline model which as-
sumes all variables are uncorrelated. The RMSEA can be used as a measure of dis-
crepancy per degree of freedom for the model. Good model fit is indicated by NNFI 
> 0.90 and RMSEA < 0.05 (Bentler & Bonett, 1980; Browne & Cudeck, 1993; Curran, 
Bollen, Chen, Paxton, & Kirby, 2003). Factor loadings > 0.3 are generally considered 
acceptable (Stewart, Barnes, Cudeck, Cote, & Malthouse, 2001). 

Subsequently, internal consistency was analysed by calculating Cronbach’s α’s 
for both subscales. The differences in factor-specific sample means and between 
men and women were tested by means of t-tests. Construct validity was assessed 
by calculating Pearson’s correlations of proactive rebelliousness and reactive rebel-
liousness with age, education, control beliefs, hostility, health behaviours, and 
health. Construct validity was considered acceptable when the correlations were in 
the expected direction and consistent across the samples. Factor analyses were 
done with LISREL 8.71, all other analyses with SPSS 15.0. 

Results 

Factor analysis 

The confirmatory factor analyses indicated that the difference chi-square test sta-
tistics comparing the one and two-factor model were highly significant (χ2 SMILE = 
396.04, df 1, and χ2 MAAS = 34.49, df 1), confirming the underlying two sub-
domains of the scale: proactive and reactive rebelliousness. Model fit for the two-
factor model was appropriate. RMSEA was 0.03 in both SMILE and MAAS; the NNFI 
was 0.99 in the MAAS sample and 0.84 in the SMILE sample, which was slightly 
lower than the acceptable cut-off. The explained variance of the two-factor model 
was higher (31.8% in SMILE and 31.3% in MAAS) than the explained variance of the 
one-factor model (22.3% and 21.9% respectively). 

The standardised factor loadings showed a substantive correlation between 
the variables and the factor (Table 1). The factor loadings were fairly consistent 
across the samples, with highest loadings for items 2, 6, 7 and 14, and lowest load-
ings for items 1 and 18. Item 1 also proved the most difficult to answer: most miss-
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ing values were found for this item (236 in SMILE and 32 in MAAS). Correlations 
between the two factors were 0.42 in SMILE and 0.41 in MAAS. 
 
Table 1 Confirmative factor analysis: factor loadings of the two-factor solution  

Factor item Factor loading 

  SMILE 
N=4,485 

MAAS 
N=492 

 
Reactive rebelliousness 

  

2 You have been treated badly by someone. Do you  . . .  0.69 0.70 

5 If people are unkind to you, do you feel you should be . . .  0.64 0.48 

10 A parking attendant tells you that you cannot park where you 
have just put the car. Would you . . .  

0.43 0.47 

13 If you get yelled at by someone in authority, would you . . .  0.56 0.48 

14 If a person your age was mean to you, would you . . .  0.75 0.80 

16 A charity will not accept you as a volunteer. Is your first reaction to . . .  0.48 0.44 

18 If you ask a person at a party to dance with you who says ‘no’ without offering 
any explanation, would you . . .   

0.31 0.30 

 
Proactive rebelliousness 

  

1 When you are told that you are breaking a rule (for example ‘ No smoking’ ) is 
your first reaction to . . .   

0.41 0.47 

4 “ I enjoy the thrill I get from being difficult and awkward.” Do you . . .  0.46 0.51 

6 Do you find it exciting to do something ‘shocking’ ?  0.64 0.70 

7 If you are asked particularly NOT to do something, do you feel an urge to do it? 0.68 0.61 

9 Do you tease people unnecessarily just so as to have some fun at their expense? 0.49 0.47 

11 How often do you do something you shouldn’t just to get some excitement?  0.65 0.68 

17 How often do others say that you are a difficult person? 0.51 0.52 

Correlations between the two factors 0.42 0.41 

  

Internal consistency 

Cronbach’s α’s for the subscales were modest (Table 2), ranging from 0.50 to 0.60. 
Item-total correlations were fairly consistent across the samples. The increase in 
Cronbach’s α, when deleting any item, was negligible. 
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Table 2 Internal consistency of the proactive and reactive rebelliousness subscales in two samples 

 Cronbach’s α Min. item-total 
correlation 

Max. item-total 
correlation 

Increase α if  
any item deleted 

MAAS     

 RR a 0.60 Item 10 (0.15) Item 14 (0.46) 0.00  

 PR a 0.50 Item 9 (0.16) Item 7 (0.30) 0.00 

SMILE     

 RR a 0.60 Item 10 (0.20) Item 14 (0.48) 0.01 (items 10 and 18) 

 PR a 0.50 Item 9 (0.13) Item 6 (0.36) 0.00 

a SRS = Social Reactivity Scale, theoretical range 0–28; PR = Proactive Rebelliousness, theoretical range 
0–14; RR = Reactive Rebelliousness, theoretical range 0–14 

Sample comparison 

The mean scores on the subscales differed significantly across the two populations 
(Table 3). Men scored significantly higher than women on both subscales. The pro-
active rebelliousness scores were lower than the reactive rebelliousness scores. All 
means were low, when compared to the maximum scale scores, indicating that the 
respondents in general were not highly rebellious. 
 
Table 3  Means (standard deviations) and between-sample mean comparison of reactive and proactive 
rebelliousness  

Sample 
 

Nd RRa mean (SD) Gender mean 
differenceb 

PRa mean (SD) Gender mean 
differenceb 

SMILE total 4485 3.89 (2.92)  1.15 (1.64)  

 men 2132 4.24 (3.05) 1.30 (1.78) 

 women 2353 3.58 (2.77) 

p < .01 

1.01 (1.51) 

p < .01 

       

MAAS total 485 4.29 (2.79)  0.91 (1.52)  

 men 242 4.57 (3.02) 1.13 (1.67) 

 women 243 4.03 (2.93) 

p < .01 

0.65 (1.27) 

p < .01 

Sample mean 
differencec  

  
p < .01  p <.01  

a RR = Reactive Rebelliousness, theoretical range 0–14, PR = Proactive Rebelliousness, theoretical range 
0–14; b t-test statistic of mean differences between men and women; c t-test statistic of sample mean 
differences between MAAS and SMILE; d missings are listwise deleted 
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Construct validity 

Rebellious individuals (RR) were younger, they reported (both RR and PR) the low-
est control and the highest hostility, they (both RR and PR) smoked and (RR) drank 
more, and they reported lower physical (PR) and mental functioning (both PR and 
RR) (Table 4). Unexpectedly, the reactive rebellious reported higher education and 
exercise was not related to rebelliousness at all. All correlations were relatively 
small. 
 
Table 4 Pearson’s correlations between reactive rebelliousness (RR), proactive rebelliousness (PR), and 
demographics, socioeconomic status, control, hostility, health behaviours, and health. 

 SMILE MAAS 

 Reactive 
Rebelliousness 

Proactive 
Rebelliousness 

Reactive 
Rebelliousness 

Proactive 
Rebelliousness 

Demographics     

Age - 0.12** - 0.01 - 0.17** - 0.01 

Socioeconomic status     

Education  0.13** - 0.01  0.17*  0.04 

Psychological factors     

Control  - 0.04** - 0.11**  0.01 - 0.11 

Hostility   0.09**  0.16**  -  - 

Health Behaviours      

Smoking  0.07**  0.19**  0.03  0.16** 

Alcohol consumption  0.12**  0.03  0.00 - 0.03 

Exercise  0.04  0.01 - 0.02  0.10 

Health      

Physical functioning  0.02 - 0.08**  0.09 - 0.02 

Mental functioning - 0.04** - 0.15** - 0.15* - 0.09 

SMILE: N ≤ 4,485 MAAS: N ≤ 492 , missing cases are pairwise deleted; *p < .05; ** p < .01 

Discussion 

Rebelliousness, as measured by the Social Reactivity Scale, was associated with 
demographic variables, health behaviours and health status in two elderly Dutch 
populations. Rebellious individuals were predominantly male and they were 
younger compared with less rebellious individuals. Rebellious individuals experi-
enced lower control and reported more hostility; they tended to engage in adverse 
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health behaviours and reported poorer physical and mental functioning, though 
correlations were relatively small. The previously found two-factor structure was 
confirmed, though internal consistency for subscales was modest. Hence, in our 
Dutch populations, there is moderate support for the reliability and validity of the 
Social Reactivity Scale and its two subscales. 

We found in general that our older population was less rebellious (0.91 and 
1.15 for proactive and 4.29 and 3.89 for reactive rebelliousness in MAAS and 
SMILE, respectively) than adolescents in previous studies, with reported means of 
3.52 and 3.46 for proactive, and 4.10 and 5.22 for reactive rebelliousness in British 
and North American adolescents, respectively (McDermott & Apter, 1987a). Plausi-
bly, these mean differences between samples are related to age differences; our 
results support that the younger participants had higher rebelliousness scores than 
older participants. At the same time, we are unable to fully exclude an influence of 
socially desirable responding underlying the low rebelliousness scores, particularly 
in older persons. The low scores arguably are indicative of a homogeneous non-
rebellious population. The consequence of such homogeneity might be that true 
variance is small, relative to error variance, leading to a lower α (Streiner, 2003). 
This age effect, thus, might be responsible also for the lower internal consistencies 
when compared to those found in studies among adolescents (Carpentier, et al., 
2003; McDermott & Apter, 1987a; Robinson, et al., 1996). 

We found sufficient evidence that rebelliousness was associated with health 
behaviours (smoking and alcohol consumption). Similar to the findings in adoles-
cents (Choi, et al., 2003; McDermott & Apter, 1987a; Poikolainen, 1997; Spijker-
man, et al., 2004; Turner & Heskin, 1998; Tyc, et al., 2004), elderly rebellious indi-
viduals also tend to engage more in adverse health behaviours than their less rebel-
lious counterparts. However, the results for exercise did not support our hypothe-
sis that the rebellious would engage in sports less frequently. A possible explana-
tion might be that rebellious states are patterned across different types of sport. 
For example, participants in risk and contact sports tend to be more rebellious than 
participants in safer sports (Vlaswinkel & Kerr, 1990). Rebellious individuals further 
reported lower control and higher hostility and poorer physical and mental health. 
Thus, rebelliousness might, also in older persons, indeed be a mechanism to exert 
counter-influence and regain control (Brehm & Brehm, 1981; Lee & Chen, 2004). 
Engaging in adverse health behaviours might even reflect reactance to health edu-
cation (Fogarty, 1997), given that it has been found that those high on reactance 
show resistance to persuasion (Imajo, 2002; Rains & Mitchell-Turner, 2007) which 
in turn might lead to poorer health (Dowd, Pepper, & Seibel, 2001). Further, reac-
tance is found to be associated with hostility (Weathers, 1995), the latter being an 
established risk factor for all-cause mortality (Miller, Smith, Turner, Guijarro, & 
Hallet, 1996), and coronary heart disease in particular (Kuper, Marmot, & Heming-
way, 2002). These pathways warrant further attention in future studies. The mod-
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est internal consistencies might have somewhat attenuated the correlations found 
in the examination of the construct validity. 

Given the above mentioned associations, one would have expected more re-
belliousness in lower socioeconomic status groups. Generally, lower socioeconomic 
status groups report more adverse health behaviours, worse health, and lower 
control beliefs (Bosma, 2006). However, in contrast with previous studies (Tacon & 
Abner, 1993), our findings do not support the expected association between lower 
education and higher rebelliousness, making a role for rebelliousness in explaining 
socioeconomic health differences unlikely. 

Finally, the concept of rebelliousness is embedded in Reversal Theory (Apter, 
1982), which states that behaviours may vary between opposite experiential 
modes, with one mode being ‘dominant’ (the one in which most time is spent). In 
the study reported here, the opposite modes have been conceived of as rebellious-
ness and the absence of rebelliousness (the latter in Reversal Theory being referred 
to as ‘conformity’). The Social Reactivity Scale measures such mode dominance. 
Extreme conformity may have negative consequences for health and health behav-
iours as well, a hypothesis for which some evidence has been found regarding un-
wanted health outcomes (Ratcliffe, Dawson, & Walker, 1995), and adverse health 
risk behaviours in adolescents (Ratcliffe, et al., 1995). However, we did not find 
such bipolarity, when we re-examined the construct validity of the scale using a 
categorical representation of the rebelliousness measures (not tabulated). 

Conclusion 

The general conclusion is that moderate support was found for the association 
between rebelliousness and health behaviours and health outcomes in an elderly 
population. A pattern of associations emerges that is suggestive of rebelliousness, 
firstly, being associated with low control beliefs, secondly, being related to hostil-
ity, and, thirdly, also heightening the risk of engaging in unhealthy behaviours and 
that of poor health (perhaps through rebellious persons more often deliberately 
rejecting health education messages). Findings thus contribute to the ongoing 
emergence of an empirically defensible theoretical construct and advocate the 
application of the scale in future (longitudinal) studies examining associations and 
possible pathways of causality between psychological, social, and health-related 
factors. 
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Abstract 

Background: Most but not all evidence supports hostility-related attributes 
to increase mortality risk. However, studies usually include single attributes, 
their effects have been studied predominantly in younger populations and 
behavioural pathways explaining the mortality effect seem to differ by age. 
We examined the relationship between all-cause mortality and cognitive 
hostility, anger, aggression, and rebelliousness and their independence of 
health behaviours in a late middle-aged and older population. 
Methods: Data were derived from the longitudinal Dutch SMILE study 
among 2,679 late middle-aged and older Dutch people. Psychological char-
acteristics were self-reported in 2004/2005 and mortality was monitored 
from 2005 to 2010. Cox regression analyses were used to calculate the mor-
tality risk by each unique psychological variable with additional adjustments 
for the other psychological variables, and for health behaviours. Baseline 
adjustments included age, sex, educational level and prevalent morbidity. 
Results: Cognitive hostility was associated with all-cause mortality, inde-
pendent of health behaviours (on a scale ranging from 6 to 30, the hazard 
ratio was 1.05; 95% CI: 1.01 – 1.09). Anger, aggression and rebelliousness 
were not associated with mortality risk. 
Conclusion: In diminishing excess mortality risks, hostile cognitions might be 
acknowledged separately and additionally to the risk posed by unhealthy 
lifestyles. 
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Introduction 

The importance of psychological risk factors for mortality is supported by evidence 
demonstrating the adverse influence of specific psychological attributes such as 
(cognitive) hostility, anger and aggression (Barefoot, Larsen, von der Lieth, & 
Schroll, 1995; Eaker, Sullivan, Kelly-Hayes, D’Agostino, & Benjamin, 2004; Everson 
et al., 1997; Miller, Smith, Turner, Guijarro, & Hallet, 1996; Nabi et al., 2008; Tindle 
et al., 2009; Wilson, Bienias, Mendes de Leon, Evans, & Bennett, 2003), though 
such associations have not been confirmed in all studies (Kuper, Marmot, & He-
mingway, 2002). Possible biological mechanisms by which these attributes may 
increase health risk include, amongst others, sustained psychophysiological reactiv-
ity (Adler & Ostrove, 1999; Kristenson, Eriksen, Sluiter, Starke, & Ursin, 2004; Ro-
zanski, Blumenthal, & Kaplan, 1999), and adverse health behaviours such as smok-
ing, heavy drinking and physical inactivity (Everson, et al., 1997; Miller, Markides, 
Chiriboga, & Ray, 1995; Siegler et al., 2003). 

Cognitive hostility, anger and aggression can be regarded as different compo-
nents of a multifaceted hostility-construct. Cognitive hostility can be defined as 
‘negative beliefs about and attitudes towards others’ (e.g. cynicism and mistrust) 
(Smith, 1994). Anger is the emotional component and is defined as ‘an unpleasant 
emotion ranging in intensity from irritation or annoyance to fury or rage’ (Smith, 
1994). Aggression involves a variety of verbal and physical behaviours, defined as 
‘attacking, destructive or hurtful actions’ (Smith, 1994). Although these constructs 
are interrelated and often co-occur, they each refer to a unique part of the broader 
hostility–construct (Martin, Watson, & Wan, 2000). 

A similar psychological attribute, rebelliousness, was recently found to be asso-
ciated with cognitive hostility (Klabbers et al., 2009). Being a rebellious person 
means that one wants to oppose a perceived requirement ‘in order to obtain fun 
and excitement’ (proactive rebelliousness) or ‘because the requirement is judged 
to be unfair or unreasonable’ (reactive rebelliousness) (McDermott & Apter, 
1987a). More than cognitive hostility, rebelliousness might be related to mortality 
via opposing and obstructing health campaigns. Previous studies already showed 
that a state of rebelliousness indeed was associated with maintaining maladaptive 
health behaviours as well as with refraining from adopting new health-promoting 
ones (Klabbers, et al., 2009; McDermott, 2001). Certainly, this warrants a further 
examination of the effect of rebelliousness on mortality; of whether or not this 
effect is in concordance with the adverse effects of cognitive hostility, anger, and 
aggression; and of the extent to which behavioural pathways contribute to mortal-
ity effects of these hostility-related attributes. 

Both the effects on mortality of hostility–related attributes and behavioural 
contributions may be age-related. Although it is suggested that hostility decreases 
with age (Siegler, et al., 2003), the three studies that have specifically focused on 
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older populations still found increased mortality risks among the most hostile or 
angry persons when compared to the least hostile or angry (Barefoot, et al., 1995; 
Tindle, et al., 2009; Wilson, et al., 2003). This might be explained by a longer dura-
tion of exposure to these adverse attributes in older people combined with the 
aging body becoming less able to repair damage (Kuh, Ben-Shlomo, Lynch, 
Hallqvist, & Power, 2003). In contrast with findings in a younger (aged 42–60) male 
population (Everson, et al., 1997) showing that cynical hostility effects on mortality 
were primarily mediated by behavioural risk factors, the effects of hostility-related 
attributes on mortality in these older populations hardly changed after controlling 
for these risk factors, suggesting that explaining mechanisms might vary with age. 
However, methodological characteristics of these studies prevent from making 
strong inferences. Neither of these three studies included all the elements of the 
multifaceted hostility-construct, and two out of three were in specific samples: 
postmenopausal women aged 50–79 years (Tindle, et al., 2009) and catholic clergy 
members, aged 50 and followed-up until 77 years (Wilson, et al., 2003). 

Dutch longitudinal data were used to address firstly whether these attributes 
induce premature mortality and secondly whether health behaviours contribute to 
these associations in a late middle-aged and older population. 

Methods 

Design and participants 

Longitudinal self-report and medical data came from a dynamic cohort study: 
SMILE (Study of Medical Information and Lifestyles in the city of Eindhoven, in the 
Southeast of the Netherlands) (Van den Akker et al., 2008). Starting in 2002, indi-
viduals who were enrolled in one of the nine participating primary health care 
centres were invited to participate. The national compulsory medical insurance 
scheme leads to nearly every Dutch individual being registered with a general prac-
titioner, offering SMILE an unselected practice population. Informed consent in-
cluded self-report questionnaires and linkage of questionnaire data to medical 
records including mortality registration. The present study used data of the partici-
pants aged 55 years and older that were collected between November 2005 (base-
line measures) and the end of the follow-up period, in November 2010. Within this 
subsample of the total SMILE population, a more extensive and detailed data col-
lection took place, in particular of the psychosocial characteristics. Of the 5,001 
participants aged 55 and older that consented to completion of the self-report 
questionnaires (response rate 44.8%), 3,314 participants (66%) also consented to 
linkage to their medical data. We excluded individuals with missing data on demo-
graphics (N=82) and on health behaviours (N=553). The final sample eligible for 
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analysis comprised 2,679 participants (24.0% of the target population). During 
follow-up 242 people died. 

Measures 

Rebelliousness, demographics, prevalent health status and health behaviours were 
measured at baseline in 2005. Cognitive hostility, anger and aggression were meas-
ured in 2004; these we assumed stable until 2005. Mortality was registered con-
tinuously from baseline (1 November 2005) until 1 November 2010. 

Cognitive hostility, anger and aggression 
Cognitive hostility, anger and aggression were measured by the Aggression Ques-
tionnaire (Buss & Perry, 1992; Meesters, Muris, Bosma, Schouten, & Beuving, 
1996). Cognitive hostility (6 items), anger (7 items), and verbal aggression (4 items) 
were rated on a 5-point Likert scale, ranging from 1 (‘totally disagree’) to 5 (‘totally 
agree’) and summed to obtain subscale scores with higher scores indicating more 
cognitive hostility, anger and aggression, respectively. Example items are: ‘Other 
people always seem to get the breaks’ (cognitive hostility), ‘I sometimes feel like a 
powder keg ready to explode’ (anger), ‘I can’t help getting into arguments when 
people disagree with me’ (verbal aggression). The Aggression Questionnaire has 
proven valid and reliable (Buss & Perry, 1992; Harris, 1997; Meesters, et al., 1996). 

Rebelliousness 
Rebelliousness was measured by means of the self-report Social Reactivity Scale 
(SRS) with two subscale scores reflecting the degree of proactive rebelliousness 
and reactive rebelliousness (McDermott & Apter, 1987b). Both subscales consist of 
seven items, each item is rated on a 3-point Likert scale with responses scored as: 0 
(not rebellious), 1 (not sure), and, 2 (rebellious), which were summed to obtain 
subscale scores with higher scores indicating more proactive and reactive rebel-
liousness. An example item of proactive rebelliousness is: ‘Do you find it exciting to 
do something ‘shocking’?’, with response options (2) yes, often, (0) no, hardly ever, 
(1) not sure. An example of a reactive rebelliousness item is: ‘If people are unkind 
to you, do you feel you should be (2) unkind back, (0) understanding, (1) not sure?’. 
The SRS has been found moderately valid and reliable (Klabbers, et al., 2009). 

Health behaviours 
Data were obtained on: 1) smoking (never, former and current); 2) alcohol con-
sumption, which was defined as number of alcoholic beverages per week and 3) 
physical activity, indicated by the hours spend per week on (different kinds of) 
sports, based on the SQUASH questionnaire, which has been judged fairly reliable 
and valid (Wendel-Vos, Schuit, Saris, & Kromhout, 2003). 



C H A P T E R  4  

 64 

Mortality 
Time to event (death) was the outcome measure, which was defined as the time 
from baseline (1 November 2005) to the date of death (n=242) or complete follow-
up (1 November 2010, n=2,437). 

Covariates 
Age, sex, educational level and prevalent somatic morbidity were included in all 
analyses. Highest education completed was classified into high education (pre-
university secondary education, higher vocational education and university educa-
tion), intermediate education (apprenticeship system, general secondary education 
and intermediate vocational education), and low education (primary and lower 
secondary vocational education). Prevalent somatic morbidity, diagnosed before 1 
November 2005, was retrieved from GP registered medical records, which contain 
ICPC (International Classification of Primary Care) diagnose codes. Morbidity was 
dichotomised into being diagnosed (1) or not (0) with at least one of the four age-
related noncommunicable diseases (cardiovascular diseases, cancers, chronic respi-
ratory diseases, diabetes) that are current spearheads of WHO policy (Mendis, 
2010; Probst-Hensch, 2010; WHO, 2008). 

Data analyses 

Missing values on the cognitive hostility, anger, aggression or rebelliousness sub-
scales (N=506) were imputed by means of multiple imputation methods in SPSS 
17.0, in which the missing value is predicted by regression analyses of the complete 
cases (Sterne et al., 2009; Van Buuren, 2007). Age, sex, and educational level were 
entered as predictor variables of the missing values. We created 5 sets of imputed 
data (Rubin, 1987), and those estimations were combined into one set of pooled 
data. The analyses described below are based on the pooled dataset. 

Bivariate correlations were performed to determine associations among psy-
chological attributes and health behaviours. The prediction of mortality by cogni-
tive hostility, anger, aggression, and proactive and reactive rebelliousness was 
studied by means of Cox proportional hazard models; adjusted for age, sex, educa-
tional level and prevalent somatic morbidity (model 1), additionally adjusted for 
the other four psychological attributes under study (model 2) and for the health 
behaviours (model 3). The analyses in model 3 were repeated with the significant 
psychological predictors categorised in tertiles for purpose of examining the group 
effect. The proportional hazard assumption was examined by calculating the inter-
action between each psychological variable and the logarithm of time, which 
should result in the interaction term being non-significant. We tested for multicol-
linearity of the psychological variables by means of calculating the variation infla-
tions factors (VIFs). As a rule of thumb, these VIFs are not allowed to exceed 10 
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(Myers, 1990). Curvilinearity was examined in all three models by additionally in-
cluding the quadratic terms of the psychological attributes in the models. Interac-
tions of the psychological attributes with each other, as well as interactions of the 
psychological attributes with the covariates in their association with mortality were 
also examined in models 2 and 3. In order to check the robustness of the findings, 
the results based on the imputed data were compared with the results of the com-
plete case analyses. 

Results 

Of the 5001 respondents that filled out the questionnaires, 34% did not consent to 
the use of their medical data, and not all data were complete. We examined the 
differences in socio-demographics and hostility-related attributes between the 
people who consented and those who did not consent to the linkage with medical 
data. The people who consented did not differ by age, sex, or educational level 
from the persons who did not consent. The people who consented had lower mean 
levels of hostility and proactive rebelliousness (11.7 versus 12.2 for hostility, p = .02 
and 1.1 versus 1.3, p < .01 for proactive rebelliousness respectively). Further, the 
respondents with missing data on the psychological variables (N=506) measured at 
baseline did not differ with regard to age, sex, educational level and mortality from 
the participants with complete data at baseline. 

A total of 242 participants (9%) died during the observation period, and 985 
(37%) were diagnosed with at least one somatic disease before baseline (Table 1). 
The mean scores on the psychological measures were relatively low when com-
pared with the possible range of the scales. About one fifth of the population 
smoked, one tenth was abstinent from alcohol and 7% drank excessively. About 
half of the participants did not engage in any kind of sports at all. Survivors were 
younger; they reported lower levels of cognitive hostility and anger; they were 
more likely to be male; less likely to smoke; more likely to engage in sports; and 
they were diagnosed less frequently with a somatic disease compared with the 
people who died during follow-up. 
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Table 1 Demographic, personality and lifestyle characteristics (n=2,679) for the total population and by 
survival status 

Characteristic Total 
population 

Survivors 
N=2437 

Non survivors 
N=242 

p-value* 

 Mean (SD) Mean (SD) Mean (SD)  

Age (range 55–92 years) 68.7 (8.3) 68.1 (8.0) 75.4 (8.4) < .01 

Cognitive hostility (theoretical range 6–30) 11.7 (4.7) 11.4 (4.7) 12.9 (5.1) < .01 

Anger (theoretical range 7–35)  14.7 (5.2) 14.5 (5.2) 15.3 (5.6)  .04 

Verbal aggression (theoretical range 4–20) 8.4 (2.6) 8.3 (2.6) 8.7 (2.9)  .07 

Proactive rebelliousness (theoretical range 0–14) 1.1 (1.5) 1.0 (1.5) 1.2 (1.6)  .17 

Reactive rebelliousness (theoretical range 0–14) 3.9 (2.9) 3.9 (2.9) 4.0 (3.2)  .69 

 n (%) n (%) n (%)  

Men 1268 (47) 1124 (46) 144 (60) < .01 

Current smoking 507 (19) 451 (19) 56 (23) < .01 

Abstinence 280 (11) 245 (10) 35 (15)  .10 

Excessive alcohol consumption (>21 glasses per 
week) (WHO, 2004) 

196 (7) 178 (7) 18 (7)  

Physical inactivity (no sports) 1467 (55) 1297 (53) 170 (70) < .01 

Prevalent morbidity 985 (37) 819 (34) 166 (69) < .01 

* for the continuous variables the p-value is based on t-testing, for the categorical variables the p-value 
is based on chi-square testing 

 
All psychological attributes correlated positively and significantly with each other, 
with the strongest correlations found between cognitive hostility and anger (Pear-
son’s r = .51), and between anger and verbal aggression (r = .49) (Table 2). Smoking 
correlated (based on Spearman’s rho correlations) positively and significantly with 
all five psychological variables; the number of alcoholic beverages week was signifi-
cantly associated with anger and reactive rebelliousness; and no psychological 
variable correlated significantly with sports. 
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Table 2 Bivariate correlations among personality variables and health behaviours 

 Angera Verbal 
aggressiona 

Proactive 
rebelliousnessa 

Reactive 
rebelliousnessa

Smokingb Alcohol 
usea 

Sportsa 

Cognitive hostility .51** .42** .12** .09** .05* .01 -.02 

Anger  .49** .17** .19** .08** .04** .01 

Verbal aggression   .16** .14** .05* .02 .03 

Proactive 
rebelliousness 

   .20** .14** .03 -.01 

Reactive 
rebelliousness 

    .07** .11** .03 

Smokingb      .20** -.08** 

Alcohol use       .07** 

a Pearson’s r correlations; b Spearman’s rho correlations; * p < .05, ** p < .01 

 
People who reported more cognitive hostility had an increased risk of all-cause 
mortality (Table 3). This effect remained even after additional adjustments for the 
other psychological variables (model 2) and for health behaviours (model 3). With 
each unit increase in cognitive hostility (1 point on a scale of 6–30) the mortality 
risk was raised by 5% (HR=1.05, p < .01, model 3). Neither anger, verbal aggression, 
nor rebelliousness predicted all-cause mortality. We examined the group effect of 
cognitive hostility by categorising this variable into tertiles; the highest scoring 33% 
of this sample had a 57% higher risk (95% CI 1.06–2.32, p = .03) of premature mor-
tality when compared with the lowest scoring tertile (not tabulated). The models 
satisfied the proportional hazard function; all interaction terms were non-
significant. The VIFs of the personality characteristics in these models did not ex-
ceed 2, indicating there were no collinear effects (not tabulated). 
 
Prevalent morbidity hardly affected the associations between the psychological 
characteristics and mortality; without adjustment for prevalent morbidity the haz-
ard ratios for cognitive hostility, anger and rebelliousness were 0.01 higher, for 
verbal aggression it remained the same. Further, the results neither differed be-
tween men and women, nor across different age groups, nor across different edu-
cational levels nor for people with or without prevalent somatic disease, for there 
were no statistically significant interactions between the psychological variables 
and these covariates in predicting mortality (results not shown). Neither were there 
significant interactions between the psychological variables. None of the quadratic 
terms were statistically significant indicating the absence of curvilinear associa-
tions. Robustness of the findings based on the imputed data set was checked by 
comparing these findings to the results from the analyses including complete cases 
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only (N= 2,173); the results were similar. In order to exclude reversed causation, we 
reran the analyses by excluding deaths in the first two years of follow-up. This left 
us with 150 deaths. The hazard ratio for cognitive hostility in the fully controlled 
model (Table 3, model 3) remained significant: HR 1.06, 95% CI 1.01–1.11, p = .01. 
 
Table 3 Hazard ratios (95% confidence intervals) of all-cause mortality by cognitive hostility, anger, 
aggression and rebelliousness, adjusted for age, sex , educational level and prevalent somatic disease 
(model 1), additionally adjusted for the other four personality variables (model 2) and for the health 
behaviours (model 3) 

 All-cause mortality   

 Model 1: 
Age, sex, education, 
prevalent morbidity 

Model 2: 
Age, sex, education, 
prevalent morbidity and 
other personality  
variables 

Model 3: 
Age, sex, education, 
prevalent morbidity, other 
personality variables, and 
health behavioursa 

 HR (95% CI) 
p-value 

HR (95% CI) 
p-value 

HR (95% CI) 
p-value 

Cognitive hostility 1.04 (1.01–1.07) 
p<.01 

1.05 (1.02–1.09) 
p<.01 

1.05 (1.01–1.09) 
p<.01 

Anger 1.01 (0.98–1.03) 
p=.62 

0.99 (0.95–1.02) 
p=.50 

0.99 (0.95–1.02) 
p=.48 

Verbal aggression 1.00 (0.96–1.05) 
p=.88 

0.97 (0.92–1.03) 
p=.34 

0.97 (0.92–1.03) 
p=.35 

Proactive 
rebelliousness 

1.05 (0.97–1.14) 
p=.23 

1.04 (0.96–1.13) 
p=.37 

1.02 (0.93–1.11) 
p=.71 

Reactive 
rebelliousness 

1.03 (0.99–1.08) 
p=.17 

1.03 (0.98–1.07) 
p=.30 

1.03 (0.98–1.07) 
p=.31 

a sports and alcohol consumption were entered into the analyses as continuous variables 
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Discussion 

The results showed a positive relationship between cognitive hostility and mortality 
in this late middle-aged and older population, irrespective of unhealthy lifestyles or 
the other related psychological variables. Anger, aggression and rebelliousness 
were not associated with the risk of mortality in this population. 

Our findings that expressed adverse psychological responses are less harmful 
for longevity than adverse cognitions among older people are in line with previous 
findings on expressed psychological responses being less harmful than internally 
experienced psychological responses in an older population (Wilson, et al., 2003). A 
possible explanation could be that the low mean values of the expressed responses 
anger, aggression and rebelliousness within this population are simply not high or 
‘toxic’ enough to provoke an untimely death. Previous studies providing descrip-
tives for these psychological characteristics reported higher mean values’, albeit in 
much younger populations (McDermott & Apter, 1987a; Meesters, et al., 1996). 
However, also in younger populations hostile cognitions, rather than the behav-
ioural and emotional components of hostility, were found to be significantly predic-
tive of all-cause mortality, as was shown in a recent large-scale observational study 
with a 12.7 year follow-up by Nabi et al (Nabi, et al., 2008). Although we cannot 
entirely rule out that the null-findings for anger, aggression and rebelliousness are 
caused by low mean levels of these characteristics, it seems more likely that only 
hostile cognitions are of importance for longevity, not only in our population of late 
middle-aged and older people, but also in the general population. 

We expected that the effect of cognitive hostility on mortality would be at-
tenuated by the health behaviours, as cognitive hostility has been found predictive 
of smoking, excessive drinking and avoidance of exercise in previous studies (Miller, 
et al., 1995; Siegler, et al., 2003), which lifestyles in turn increase the mortality risk 
(Khaw et al., 2008). Everson and colleagues (Everson, et al., 1997) found that the 
behavioural risk factors substantially attenuated the association between hostility 
and all-cause and CVD mortality in a younger population (men aged 42–60 years). 
In the present study, relatively high hostile people were significantly more often 
current smokers as compared to low hostile people (Table 2), and smoking pre-
dicted mortality as well (not tabulated). However, we found neither attenuation, 
nor any significant interaction between smoking and cognitive hostility. Apparently, 
the adverse effects of both cognitive hostility and smoking on mortality are unique 
effects. Our findings are consistent with the observation that behavioural risk fac-
tors did not influence the hostility-mortality association in the three other studies 
in older populations either (Barefoot, et al., 1995; Tindle, et al., 2009; Wilson, et al., 
2003). 

Some methodological limitations need to be acknowledged. Cognitive hostility, 
anger and aggression were measured in 2004, but they were treated in the analy-
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ses as though they were measured at baseline (2005), for we assumed stability of 
these variables for this one year. Although there is meta-analytic evidence that 
personality might change, even in old age (Roberts, Walton, & Viechtbauer, 2006), 
we believe that, considering the relatively short time period of 1 year, it is unlikely 
this has caused our results to be biased. 

A substantial part of the respondents (34%) did not consent to the use of their 
medical data, and not all data were complete. We cannot rule out selection bias 
due to consent to the use of medical data in our results, but since data for compari-
son on the outcome were not available to us, it is unknown whether and how this 
selection might have biased our findings. The respondents with missing data on the 
psychological variables measured at baseline did not differ on sociodemographics 
and mortality from the participants with complete data at baseline. The results 
from the multiple imputation analyses also did not differ from analyses using the 
complete cases only. Therefore, we do not expect our findings to be substantially 
biased by these missing data. 

Possibly, the effects of hostility on the outcome might have been different if 
we had used cause-specific mortality. Unfortunately, these data were not available. 
Hostility has in previous studies often been associated with cardiac mortality, both 
in the etiology of (Everson, et al., 1997) and prognosis (Boyle et al., 2005; Chida & 
Steptoe, 2009) with cardiac disease (mortality). Proposed mechanisms specifically 
for cardiac health include lifestyle factors (Everson, et al., 1997) though not in all 
studies (Barefoot, et al., 1995); blood pressure (Helmers & Krantz, 1996); athero-
sclerosis (Julkunen, Salonen, Kaplan, Chesney, & Salonen, 1994); obesity and insulin 
resistance (Niaura et al., 2000); and autonomic control (Sloan et al., 2001). The 
present results show that hostility probably also exerts broader effects on survival. 
In future studies, we need to include other causes of death and consider alternative 
pathways. 

Conclusion 

Premature mortality in late middle-aged and older people is not only induced by 
unhealthy behaviours, but psychological attributes, specifically cognitive hostility, 
account for a part of the excess risk as well. In diminishing this excess risk, hostile 
cognitions in older people might be acknowledged separately and additionally to 
the risk posed by unhealthy lifestyles. 
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Abstract 

A psychosocial profile that combines potentially synergistic effects between 
different psychosocial characteristics, including psychological attributes and 
functioning, coping styles and social support, might be a stronger predictor 
of health compared to individual psychosocial characteristics. Prospective, 
longitudinal data from 1912 Dutch participants aged 55–91 years were used 
to determine distinct psychosocial profiles by means of two-step cluster 
analysis. The predictive power of these profiles over a five-year follow-up 
was determined by the Schwarz Bayesian Information Criterion (BIC) for Cox 
regression models for GP-diagnosed somatic morbidity and all-cause mortal-
ity, and logistic regression models for self-rated health. Three distinct psy-
chosocial risk profiles emerged: an adverse, an average and a beneficial 
profile. These profiles strongly predicted self-rated health but not morbidity 
or mortality. Based on the BICs, the cluster (profile) model proved to be a 
stronger predictor than the model comprising individual psychosocial char-
acteristics in predicting self-rated health, suggesting synergistic effects. 
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Introduction 

There is a substantial body of evidence which demonstrates that individual psycho-
social factors affect (somatic) health and longevity (Egan, Tannahill, Petticrew, & 
Thomas, 2008; Kroenke, 2007; Kuper, Marmot, & Hemingway, 2002; Stansfeld, 
Bosma, Hemingway, & Marmot, 1998). The evidence includes a wide range of psy-
chosocial characteristics, such as psychological attributes (hostility, anger, neuroti-
cism and low control beliefs), mental functioning (depression and anxiety), and low 
social support and social isolation (Bosma, Schrijvers, & Mackenbach, 1999; Chap-
man, Fiscella, Kawachi, & Duberstein, 2009; Chida & Steptoe, 2009; Egan, et al., 
2008; Kubzansky, Cole, Kawachi, Vokonas, & Sparrow, 2006; Kuper, et al., 2002; 
Nabi et al., 2008; Penninx et al., 2001; Rugulies, 2002; Stansfeld, 2006; Stansfeld, et 
al., 1998; Van den Akker, Buntinx, Metsemakers, van der Aa, & Knottnerus, 2001). 
However, the strength of these associations varies across different psychosocial 
characteristics and the health outcomes considered (Chida & Steptoe, 2009; Egan, 
et al., 2008; Surtees, Wainwright, Luben, Day, & Khaw, 2005). A possible, yet un-
der-researched, reason for these differences might be that a person’s psychosocial 
makeup is inadequately represented by just one psychosocial characteristic; health 
risk might be more accurately predicted by a more complete psychosocial profile. 

Additional predictive power might be found by taking into account the covaria-
tion of certain psychosocial factors and their potentially synergistic effects on 
health and longevity. Many psychological attributes correlate with each other: for 
example hostility, neuroticism, anger and aggressiveness are all inter-related (Mar-
tin, Watson, & Wan, 2000; Miller, Smith, Turner, Guijarro, & Hallet, 1996). In addi-
tion these attributes correlate with mental functioning, e.g. hostility and anger are 
both associated with depression (Boyle, Jackson, & Suarez, 2007; Felsten, 1996). 
Similarly, psychological attributes and mental functioning are inter-related with 
social circumstances; with depressive and hostile people often experiencing dete-
riorating social networks and even social isolation (Koster et al., 2006; Smith, 1992; 
Smith, Glazer, Ruiz, & Gallo, 2004). The reverse, that poor social networks result in 
depression, has also been found (Brown, Andrews, Harris, Adler, & Bridge, 1986). 
Theoretically these empirically established associations are underpinned by inter-
personal theory, which suggests that personality influences social relationships 
because more agreeable or hostile personalities can lead to more or less close 
social relationships, which can in turn enhance personality (Pincus & Ansell, 2003). 
Further, personality determines whether situations will be evaluated more posi-
tively or negatively, whether a person feels more in control or out of control, thus 
affecting coping styles (Kiesler, 1996). 

Although the potentially synergistic effect of different psychosocial factors on 
health is relatively understudied, some findings suggest that a combined psychoso-
cial profile might be more strongly associated with health than separate character-
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istics are. For instance, the interaction between hostility, anger and depression was 
found to be a stronger predictor of long term health risk - through inflammatory 
processes - than the individual characteristics (Boyle, et al., 2007). Taking into ac-
count the additive and possibly synergistic effect of psychosocial factors might lead 
to a more systematic, accurate and robust, and therefore more valid, psychosocial 
prediction of morbidity and mortality. This paper firstly explores whether psycho-
social profiles can be developed from a set of individual psychosocial risk factors; 
and secondly, whether a combined psychosocial risk profile, compared to a set of 
individual psychosocial risk factors, better predicts poor self-rated health, somatic 
morbidity and mortality risk in a population of late middle-aged and older men and 
women. 

Methods 

Design and participants 

Self-reported data on psychosocial characteristics and health as well as registered 
medical data including mortality were gathered in a prospective cohort study: the 
SMILE study (Study of Medical Information and Lifestyles in the city of Eindhoven 
(Southeast of the Netherlands)). The design of this study has been described in 
detail elsewhere (Van den Akker et al., 2008). Briefly, starting in 2002, individuals 
who were enrolled in one of the nine participating primary health care centres, 
involving 32 general practitioners (GPs) in Eindhoven were invited to participate in 
the SMILE study. In the Netherlands, nearly every individual is registered with a GP 
and basic medical care is covered by the compulsory national medical insurance 
scheme. Informed consent was sought for the self-report questionnaires including 
information about psychosocial characteristics and self-rated health, and linkage of 
questionnaire data with medical information (morbidity, mortality, and health care 
use) extracted from electronic medical records. Of the 5001 participants aged 55 
years and older consenting to the questionnaires, 3022 participants (60.4%) con-
sented to the linkage with medical data. The SMILE study protocol was approved by 
the medical ethical committee of the Maastricht Academic Hospital. The present 
study used baseline data collected between 2003 and 2005 (since not every charac-
teristic was measured every year), and five-year follow-up data (2010) on the 
health outcomes. 

Measures 

Psychosocial characteristics 
The 13 different psychosocial characteristics available in the study are outlined in 
Table 1. All psychosocial characteristics were recoded so that higher scores indi-
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cated more of that particular characteristic. All questionnaires asked for responses 
‘in general’ except for one: the Hospital Anxiety and Depression Scale which deals 
with ‘recent’ mood. 

Morbidity and mortality 
Morbidity and (all-cause) mortality are, in GP-registration data, defined according 
to ICPC (International Classification of Primary Care) diagnostic codes. These are 
derived from the diagnostic criteria as provided by the guidelines of the Dutch 
College of GP’s and/or the diagnosis of a medical specialist. Incident somatic mor-
bidity was defined as a patient being diagnosed (or not) with at least one of four 
age-related non-communicable diseases (cardiovascular diseases, cancers, chronic 
respiratory diseases, diabetes) during the follow-up period between November 
2005 and November 2010. These diseases were chosen as they are current priori-
ties for WHO policy (Mendis, 2010; Probst-Hensch, 2010; WHO, 2008). Specific 
diagnoses for these four disease categories are: 
• cardiovascular diseases: angina, acute myocardial infarction or other ischaemic 

heart disease, cardiac failure, pulmonary heart disease, and stroke; 
• cancers: all malignancies in circulatory, digestive, respiratory, and urogenital 

tract or in the nervous system or endocrine glands; 
• chronic respiratory diseases: tuberculosis, emphysema, chronic obstructive 

pulmonary disease, and asthma; 
• diabetes, type I and II. 
Diseases that were diagnosed before 1 November 2005 were considered prevalent 
and they were adjusted for in the longitudinal analyses. The outcome variables 
were included in the analyses as time until occurrence of the event. The GP-
registered somatic morbidity and all-cause mortality will hereafter be referred to as 
‘morbidity’ and ‘mortality’. 
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Self-rated health 
Self-rated health was operationalised as a dichotomous variable: less-than-good 
health (1) versus good health (0), based on the question: ‘How would you rate your 
health in general?’ with five answer categories: very good; good; fair; sometimes 
good and sometimes poor; poor. It was measured in 2005 and 2010. 

Sociodemographic variables 
The sociodemographic variables were measured in 2002 and included age, sex and 
educational level. Education was classified into low (primary and lower secondary 
vocational), intermediate (apprenticeship system, general secondary and senior 
secondary vocational), and high (pre-university, higher professional and university). 

Data analysis 

First, we determined distinct psychosocial profiles based on the psychosocial char-
acteristics described in Table 1 by means of a two-step cluster analysis in SPSS 17 
(Norušis, 2010). Clustering enables the formation of groups of individuals that are 
similar to each other but different from others. Cases are assigned to a specific 
cluster based on distance measures, in this case using the log-likelihood criterion. 
In the first step of the procedure, preclusters are formed that are merged succes-
sively with similar preclusters in the second step. The continuous variables are 
standardised in this procedure (by default). Cluster analysis is an explorative proce-
dure and there is no prescribed decision criterion available for choosing the final 
number of clusters (Norušis, 2010). The automated cluster solution (where the 
number of clusters is determined by the statistical package) is based on the 
Schwarz Bayesian Information Criterion (BIC), but the qualitative evaluation of 
content, interpretation and stability of the different cluster solutions is equally 
important. We used the automated option as well as imposing specific numbers of 
clusters (four, five and six) in order to determine the ‘right’ number of clusters. To 
account for both sample fluctuations and sequence (since cluster analysis depends 
on the sequence of the data (Norušis, 2010)) we ran ten runs of split half analyses 
in different random case orders as a form of stability testing. We further examined 
the associations between the cluster pattern and sex, age and educational level. 

Cox proportional hazard models were employed for the main analyses estimat-
ing the hazards of morbidity and mortality for the psychosocial profiles. The sur-
vival time for morbidity was defined as the time from 1 November 2005 to the date 
of first diagnosis of one of the abovementioned diseases with the other cases cen-
sored by death, drop-out of the study or complete follow up (1 November 2010) as 
appropriate. The survival time for mortality was defined as the time from baseline 
to date of death, with the other cases censored by date of drop-out of the study or 
complete follow up (1 November 2010). For the analyses with self-rated health we 
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used logistic regression models to calculate the odds ratios for less-than-good-
health by psychosocial profile. All models were adjusted for age, sex, educational 
level, and prevalent morbidity or self-rated health at baseline depending on the 
health outcome. Interactions of age, sex and educational level individually with 
psychosocial profile were also tested. 

We compared the models predicting health by psychosocial profile with those 
employing the individual psychosocial characteristics from which the profiles were 
derived. The comparison was based on the BIC, which is a criterion for model selec-
tion among parametric models with different numbers of parameters (Schwarz, 
1987). The BIC is calculated by: -2LL + kln(n), in which -2LL is the maximum likeli-
hood estimator of the estimated model, k is the number of free parameters to be 
estimated, and n is the sample size. Given any two estimated models, the one with 
the lower BIC value has the better statistical fit. 

Results 

Individuals who died before 1 November 2005 (N=10), and those who had missing 
data on the demographic (N=58) and psychosocial (N=1042) variables were ex-
cluded from the analysis. The final sample eligible for analyses with the medical 
data comprised 1912 participants, with a mean age of 66.3 years, (SD 7.7); 47.7% 
male (Table 2). Compared with the total sample of 3022 giving informed consent 
for linkage to medical data, the analysis sample comprised more men ( 47.7% ver-
sus 41.9% in the total sample, χ2= 9.55, p< .01) and was on average 2.1 years 
younger (t=6.64, p< .01). 

For the analysis with self-rated health an additional 622 people with missing 
data on self-rated health were excluded and 170 people died between November 
2005 and November 2010, leaving 1120 people eligible for analysis (mean age 65.2 
years (SD 7.0), 47.9% male). The sample based on self-rated health was on average 
2.6 years younger than the sample based on GP-registered data (t=7.26, p<.05). 
The two samples used in the analyses did not differ on sex (p=.82), education 
(p=.06) or on prevalent (p=.81) or incident (p=.22) morbidity. During follow-up 
(November 2005-November 2010), 22.1% (N=422) of the participants were diag-
nosed with incident morbidity and 37% (N=720) had prevalent morbidity (diag-
nosed before November 2005). In 2005 17.0% of the participants reported less-
than-good health and 19.8% did so in 2010. 
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Table 2 Sample descriptives of the two analysis samples 

  N=1912a  N=1120b  

 Variables (theoretical range) Meanc (SD)  Prevalence Meanc (SD) Prevalence 

Sociodemographics Age (55.0–91.0) 66.3 (7.7)  65.2 (7.0)  

 Men  47.7%  47.9% 

 Education low 
intermediate 
high 

 30.4% 
36.2% 
33.4% 

 31.3 
37.7 
31.0 

Psychosocial 
characteristics 

Aggression (17–85) 34.2 (10.3)  33.9 (10.4)  

 Neuroticism (0–12) 2.4 (2.9)  2.3 (2.8)  

 Rebelliousness (0–28) 4.9 (3.6)  4.8 (3.5)  

 Social inadequacy (0–30) 9.7 (7.1)  9.4 (7.0)  

 Dominance (0–34) 15.0 (6.2)  15.2 (6.2)  

 Self-efficacy (16–80) 56.7 (7.3)  57.2 (6.9)  

 Mastery (7–35) 24.4 (4.8)  24.7 (4.7)  

 Self-esteem (0–32) 22.6 (3.6)  22.7 (3.6)  

 Depression/anxiety (0–42) 22.8 (6.9)  22.1 (6.6)  

 Action-directed coping (5–20) 13.6 (2.5)  13.7 (2.4)  

 Seeking social support (5–20) 10.8 (2.6)  10.9 (2.6)  

 Awaiting/avoidance (3–12) 6.0 (1.6)  5.9 (1.6)  

 Social support (12–48) 27.3 (6.1)  27.3 (5.9)  

GP-registered morbidity Prevalent morbidity 
( < 1 Nov 2005) 

 37.7%   37.4% 

 Incident Morbidity 
(1Nov 2005–1 Nov 2010) 

 22.1%   21.1% 

All-cause mortality All- cause mortality 
(1Nov 2005–1 Nov 2010) 

 8.9%   - 

Self-rated health Prevalent self-rated less-than-
good health (2005) 

   17.0% 

 Incident self-rated less-than-
good health (2010) 

   19.8% 

a the sample employed in the analysis of GP registration data N=1912; b the sample employed in the 
analysis of self-rated health N=1120; c Higher scores indicate more of that particular characteristic 

 
The first stage of the analysis was to examine the clustering of respondents across 
a range of psychosocial factors outlined in Table 1. Using the autoclustering func-



A  N E W  P S Y C H O S O C I A L  H E A L T H  R I S K  A P P R O A C H  

 83 

tion based on the BIC, and the BIC change, the sample was split into three distinct 
clusters, based on the larger sample of N=1912 (Table 3). Cluster 1 (18.1% of the 
sample) consisted of participants with the most adverse scores on all psychosocial 
characteristics, and mainly consisted of neurotic, depressed/anxious persons with 
low control beliefs. Cluster 2 (41.6%) consisted of participants with average scores 
on the psychosocial characteristics. Cluster 3 (40.3%), consisted of participants with 
the most beneficial scores: they felt socially adequate, had high control beliefs, and 
reported positive affect. The column ‘contribution to cluster formation’ shows how 
important the psychosocial attributes are for the formation of the cluster (1 is most 
important, 13 is least important). Notably, the psychological attributes (neuroti-
cism, social inadequacy, self-efficacy, mastery and self-esteem) and mental func-
tioning, rather than the coping styles and social support variables, contributed to 
the formation of both the adverse as well as beneficial clusters. 
 
Table 3 Three-cluster solution, total sample (N=1912): unstandardized variable means per cluster 

  Cluster 1
adverse 
18.1% 

 Cluster 2
average
41.6% 

 Cluster 3 
beneficial 

40.3% 

 

  Means Contribution 
to cluster 

formation* 

Means Contribution 
to cluster 

formation* 

Means Contribution 
to cluster 

formation* 

Psychological 
attributes 

Aggression 44.0 7 34.6 ns 29.5 8 

 Neuroticism 6.5 1 2.0 6 1.0 3 

 Rebelliousness 6.1 12 4.8 11 4.5 ns 

 Social inadequacy 16.4 6 11.3 4 4.9 1 

 Dominance 11.7 10 13.3 2 18.4 10 

 Self efficacy 48.3 2 55.1 1 62.2 2 

 Mastery 19.4 4 23.7 7 27.4 6 

 Self-esteem 18.9 5 21.9 3 25.0 4 

Mental 
functioning 

Depression/Anxiety 31.5 3 22.6 ns 19.0 5 

Coping styles Action directed coping 11.9 9 13.2 5 14.9 7 

 Seeking social support 10.3 13 10.4 9 11.4 12 

 Awaiting/avoidance 7.2 8 6.2 8 5.2 9 

Social support Social support 25.3 11 26.5 10 29.0 11 

*order of contribution to the formation of this cluster , 1= most significantly contributing, 13 = least 
significant contributing, ns = not significantly contributing to the formation of this cluster 
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Subsequent runs of the cluster analysis with different numbers of clusters (three, 
four, five and six), revealed more detailed and subtle patterns. However, the corre-
sponding stability analyses (ten runs of two split half analyses) showed only the 
three-cluster solution to be stable; 16 out of 20 reruns had the same solution. This 
procedure was repeated in the smaller sample (for the analyses with self-rated 
health) with similar results. 
 
Chi-square testing for sociodemographic differences within the three-cluster solu-
tion revealed that women, older participants and people who were less educated 
were more often members of the ‘adverse’ cluster than men, younger participants 
and those with higher educational levels (Table 4). 
 
Table 4 Distribution of sex, age and educational level across the three clusters 

 Cluster 1 
adverse 

Cluster 2 
average 

Cluster 3 
beneficial 

χ2 p value 

men 129 (14.1%) 380 (41.7%) 403 (44.2%) 22.0 <.01 

women 218 (21.8%) 415 (41.5%) 367 (36.7%)   

≤ 65.15 yrs 162 (16.9%) 351 (36.7%) 444 (46.4%) 22.0 <.01 

> 64.15 yrs 185 (19.4%) 444 (46.5%) 326 (34.1%)   

high education 62 (10.6%) 200 (34.4%) 320 (55.0%) 118.5 <.01 

intermediate 
education 

121 (17.5%) 284 (41.1%) 286 (41.4%)   

low education 164 (25.7%) 311 (48.6%) 164 (25.7%)   

 
The results for the psychosocial clusters predicting morbidity, mortality and self-
rated health are shown in Table 5. Cluster membership did not predict morbidity. 
The adverse cluster had an increased risk of mortality (HR 1.56, p=.04) compared 
with the beneficial cluster; adjusting for prevalent morbidity attenuated this risk to 
HR=1.40, p=.13. The risk of self-rated less-than-good health, however, was higher 
in both the average and the adverse clusters showing a dose-response association 
and this risk, although attenuated, remained statistically significant after adjusting 
for self-rated health at baseline (OR average 1.74, 95% CI 1.15–2.64 and OR adverse 2.66, 
95% CI 1.58–4.46). There were no statistically significant interactions of age, sex or 
education with cluster membership in their effect on morbidity, mortality and self-
rated health (not tabulated). 

We compared the BICs for the cluster models with those of the models com-
prising the set of individual psychosocial characteristics. The lower BICs for the 
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cluster models showed that these models had a better statistical fit than the mod-
els comprising the individual characteristics (Table 5). The BIC of the cluster model 
predicting self-rated health was 862.78 (-2LL = 813.6; k = 7; N=1120), and that for 
the set of individual characteristics was 917.72 (-2LL = 791.33; k = 18; N=1120). 
Notably, in the model including all psychosocial characteristics, only aggression and 
depression/anxiety were significantly associated with self-rated health (OR 1.03, p< 
.01 and OR 1.06, p < .01 respectively). 
 
Table 5 Risk estimators of morbidity (HR), mortality (HR) and self-rated health (OR) by cluster member-
ship, adjusted for age, sex, educational level, and additionally for the prevalent health status 

 Morbidity Mortality Self-rated health 

 
 

Adjusted for  
age, sex and 
education 

+ prevalent 
morbidity 

Adjusted for  
age, sex and 
education  

+prevalent 
morbidity 

Adjusted for  
age, sex and 
education 

+ prevalent  
self-rated health

 N=1912  N=1912  N=1120  

 HR (95% CI) 
p-value 

HR (95% CI) 
p-value 

HR (95% CI) 
p-value 

HR (95% CI) 
p-value 

OR (95% CI) 
p-value 

OR (95% CI) 
p-value 

Cluster       

1 beneficial 1.00 1.00 1.00 1.00 1.00 1.00 

2 average 0.87 (0.69–1.08) 
.20 

0.84 (0.67–1.05)
.12 

1.15 (0.80–1.65) 
.46 

1.11 (0.77–1.59) 
.59 

2.24 (1.54–3.27) 
< .001 

1.74 (1.15–2.64)
.01 

3 adverse 1.17 (0.89–1.53) 
.26 

1.10 (0.84–1.45)
.48 

1.56 (1.02–2.38) 
.04 

1.40 (0.91–2.15) 
.13 

5.67 (3.62–8.88) 
< .001 

2.66 (1.58–4.46)
< .001 

BIC cluster model 6148.30 6114.39 2450.32 2430.60 1032.09 862.78 

BIC combined 
psychosocial 
characteristics 
model* 

6218.10 6185.94 2512.25 2494.13 1050.05 917.72 

* Results of the regression analyses not shown, available from the author 

 
In addition, replication of the analyses on morbidity and mortality in the smaller 
(N=1120) sample generated similar results to those in the full sample (not tabu-
lated) suggesting the strong association for self-rated health was not the result of a 
different sample being employed. We also replicated the analyses with self-rated 
health, adjusting for prevalent morbidity (rather than prior self-rated health); in 
this case the results also held (not tabulated). Both additional analyses underpin 
the consistency of our findings. 
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Discussion 

We set out to explore whether psychosocial risk profiles would be a valid tool to 
predict the risk of morbidity, mortality and self-rated health in this population of 
late middle-aged and older men and women. We found three distinct psychosocial 
profiles, which can be characterised as 1) beneficial, 2) average, and 3) adverse. 
Having an adverse profile raised the risk of all-cause mortality, although this did not 
reach statistical significance at 95% level after adjustments for prevalent morbidity. 
However, (change in) self-rated health was strongly predicted by the average and 
adverse psychosocial profiles in a dose-response relation: the average cluster 
showed an increased risk of 74%, and the adverse cluster showed an increased risk 
of 166% for self-rated less-than-good health, compared with the beneficial cluster. 
Comparing the BICs of the cluster model with those of the models comprising all 
the psychosocial characteristics showed that the cluster models had a better statis-
tical fit for all three outcomes, which was of particular importance for the predic-
tion of self-rated health. Hence, the profile approach, taking into account both 
additive and possible synergistic effects, adds to the predictive power of psychoso-
cial characteristics for self-rated health. 

For the prediction of somatic morbidity and all-cause mortality, the profiles 
seemed less important than for self-rated health. The association with self-rated 
health might be stronger than that for morbidity, as self-rated health is both 
strongly associated with psychosocial distress (Cano et al., 2003) and is a subjective 
measure, whereas morbidity is objective and more somatic (the way we measured 
it). Similarly, the association for self-rated health might be stronger than that for 
mortality because although they both capture physical and mental health condi-
tions, self-rated health might possibly be influenced by negative affect, i.e. that 
negative mood correlates with self-rated poor health and negative reports of the 
psychosocial characteristics (Benyamini, Idler, Leventhal, & Leventhal, 2000; Ben-
yamini & Roziner, 2008; Kempen, Miedema, van den Bos, & Ormel, 1998). How-
ever, controlling for baseline self-rated health addresses this potential reporting 
bias. On the other hand controlling for baseline health might lead to an underesti-
mation of the effects, since baseline health may itself have been affected by prior 
psychosocial factors (Astin & Fortys, 2004; Denton, Prus, & Walters, 2004), control-
ling for baseline health might therefore result in overadjustment. This might ex-
plain why the adverse profile did not predict mortality after adjustments for base-
line morbidity. Given that we do not know the causal ordering of the association 
between psychosocial factors and (prevalent) disease, we presented the findings 
both before and after adjustment. Future longitudinal research should unravel the 
two-way pathways between psychosocial profiles and health. 

We found significant sociodemographic differences across the three psychoso-
cial profiles of which the most striking was that less educated people are more 
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often members of the adverse cluster than their higher educated counterparts. 
Taking into account that people in lower socioeconomic positions more often re-
port health problems (Breeze et al., 2001) and have a higher mortality rate (Huis-
man et al., 2004) than their better-off counterparts, our findings indicate that psy-
chosocial profiling could potentially explain socioeconomic health inequalities, as 
has been previously suggested (Taylor & Seeman, 1999). Further investigation of 
this pathway is required. 

Methodological limitations 

Firstly, the findings indicating that the profile approach is more valid in case of 
predicting self-rated health as compared to the prediction by the individual psycho-
social characteristics are based on the comparison of the BICs. However, there is no 
statistical test available for the comparison of BICs, which is a common difficulty in 
the comparison of non-nested models. But given this is an explorative study, both 
conceptually and analytically, we feel we have provided enough evidence for study-
ing psychosocial profiling in more detail in future research. Secondly, the null-
results for morbidity might be caused by the ‘no disease’ group having other dis-
eases that could be related to psychosocial clusters. For instance, other serious 
diseases such as epilepsy, musculoskeletal diseases and psychiatric diagnoses 
(DSM-IV) such as major depressive disorder, which were not classified here as mor-
bidity, have all been found to be associated with one or more psychosocial charac-
teristics (Gotlib, Lewinsohn, & Seeley, 1995; Nahit et al., 2003; Suurmeijer, Reu-
vekamp, & Aldenkamp, 2001). This would bias our findings for this measure to-
wards null. Thirdly, non-response (i.e. not consenting to linkage with medical data) 
was almost 40%. However, those who did not consent did not differ significantly 
with regard to age, sex and education from those who did. We, therefore, do not 
believe selection bias would influence these results, although we cannot rule out 
this possibility for other characteristics not measured. Further, the eligible sample 
for the analysis with self-rated health was even smaller due to attrition between 
2005 and 2010. The former sample was on average 2.6 years younger than the 
latter. Although it has been shown before that longitudinal studies are not as se-
verely affected by attrition as has often been assumed, particularly in old age 
(Deeg, 2002; Kempen & van Sonderen, 2002; Kho, Duffett, Willison, Cook, & Brou-
wers, 2009), we cannot rule out bias by these age differences as the loss to follow-
up was substantial. Fourthly, the five-year follow-up period might be too short to 
see the true effects on mortality. Finally, psychosocial characteristics are prone to 
change over the lifecourse, depending on the life stage a person is in (Roberts, 
Walton, & Viechtbauer, 2006), and morbidity patterns are also age-related. It is 
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necessary therefore to cross-validate the cluster structure and its effect on health 
in other populations across the life-course. 

Conclusions 

Given the above, we suggest that profiling people based on their psychosocial 
characteristics is a useful approach for predicting self-rated health in this popula-
tion of late-middle aged and older participants. However, we could not confirm this 
hypothesis with regard to morbidity or all-cause mortality. Further research should 
seek to refine the psychosocial clusters to better define high-risk groups, explore 
the potential pathways between psychosocial factors and health, and - given the 
strong educational patterning - examine the extent to which these clusters might 
explain socioeconomic inequalities in health. 
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Abstract 

Early life socioeconomic status has been associated with health status in 
later life, either through, or independent of, adulthood socioeconomic 
status. Apart from health behavioural risk, psychosocial functioning might 
be an important explanatory factor, being related not only to early life cir-
cumstances but also to health status. We set out to determine whether 
early life poverty was associated with self-rated health independently of 
adulthood socioeconomic status, and the extent to which the psychosocial 
profile contributed to this association. We used cross-sectional data on 
socio-demographics, early life poverty, psychosocial profile, health behav-
iours and self-rated health collected among 1688 late middle and older aged 
participants of the Dutch SMILE study. Data were collected between 2003 
and 2005. Three psychosocial profiles were distinguished: those with an 
adverse, an average and a beneficial psychosocial profile. Logistic regression 
analyses were applied to calculate the association between early life poverty 
and self-rated health; we compared this with models separately and simul-
taneously including adulthood education, psychosocial profile, and health 
behaviours, adjusted for age and sex. Individuals who had experienced pov-
erty in early life reported more often less than good health (OR = 1.52, 95% 
CI 1.06–2.18) than their better off counterparts, partially independent of 
adulthood educational level. The psychosocial profile explained a substantial 
part of the excess risk of early life poverty for less than good health, while 
health behaviours hardly contributed at all. These results suggest that 
health status in later life results from pathways starting in early life, with 
adverse socioeconomic conditions in that critical period sensitising people 
towards more adverse psychosocial functioning, leading in turn to poorer 
self-rated health compared with people who had a better start in life. 
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Introduction 

Early life socioeconomic circumstances have often been associated with health and 
life expectancy in adult life (Bosma, van de Mheen, & Mackenbach, 1999; Danese 
et al., 2009; Hemmingsson & Lundberg, 2005; Power et al., 2007; Power & Hertz-
man, 1997). For instance, childhood disadvantage was found to significantly predict 
coronary heart disease and cardiac and all-cause mortality during adulthood in a 
population of 49,000 Swedish men (Hemmingsson & Lundberg, 2005), and to poor 
self-rated health in a sample of 2,174 of a Dutch general population (Bosma, van de 
Mheen, et al., 1999), compared with people growing up in more favourable circum-
stances. Physical risk factors such as high inflammation levels, clustering of meta-
bolic risk markers (Danese, et al., 2009; Power, et al., 2007), and adverse health 
behaviours (smoking, alcohol consumption and overweight) (Hemmingsson & 
Lundberg, 2005; Power, et al., 2007; van de Mheen, Stronks, Looman, & Macken-
bach, 1998) were all found to be predicted by socioeconomic disadvantage during 
childhood and contributing to poorer adult health and premature mortality, com-
pared to people who were better off during childhood. Whether or not these early 
life effects on health can be explained through adulthood socioeconomic status 
remains unclear, as evidence has been found for both independent (Bosma, van de 
Mheen, et al., 1999; Danese, et al., 2009) and dependent effects (Addo, Smeeth, & 
Leon, 2009; Ben-Shlomo & Smith, 1991; Ferrie, Martikainen, Shipley, & Marmot, 
2005) of childhood circumstances. Understanding of the timeframe in which future 
disease risk develops might contribute to improvement of the timing of interven-
tions (Kuh, Ben-Shlomo, Lynch, Hallqvist, & Power, 2003). Early life might be a 
‘critical period’ for future health status. 

Potentially underlying the adverse biological and behavioural make-up in later 
life (Brunner, 1997), adverse circumstances during upbringing might leave a defi-
nite psychological imprint on individuals, causing health problems at a later age. 
Parents might have to deal with poverty, a lack of basic goods, and unfavourable 
housing and working conditions; such circumstances are bound to cause depressive 
symptoms (Stansfeld, Head, Fuhrer, Wardle, & Cattell, 2003), low control beliefs 
(Bosma, Schrijvers, & Mackenbach, 1999), hostility (Carroll, Davey Smith, Sheffield, 
Shipley, & Marmot, 1997; Klabbers et al., 2009), and unhealthy coping styles 
(Bosma, van de Mheen, Borsboom, & Mackenbach, 2001), not only in the parents, 
but also in their children (Lynch, 1997; McEwen & Seeman, 1999). Socioeconomic 
adversity in early life has been found to cause unhealthy personality change (Hart, 
Atkins, & Matsuba, 2008), depressive and anxiety symptoms (Power, et al., 2007), 
external locus of control, neuroticism, and an avoidant coping style during adult-
hood (Bosma, van de Mheen, et al., 1999). 

A combination of all the abovementioned psychosocial attributes might be 
even more health damaging than the separate attributes, and they might simulta-
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neously better characterize the cultural and psychosocial context in lower socio-
economic status groups; this context might leave a long-term psychosocial imprint 
in the offspring. In previous work, Klabbers et al. found evidence for possible syn-
ergism between different psychosocial characteristics by the formation of psycho-
social profiles in their prediction of health (Klabbers et al, submitted, manuscript 
available upon request). Such a profile includes interrelated types of psychosocial 
attributes, such as aggressiveness and neuroticism, control beliefs, mood (de-
pressed/anxious), coping styles, and social support. The adverse profile better pre-
dicted poor self-rated health than the separate characteristics did. It is likely, but 
not yet examined, that a person’s psychosocial profile and makeup partially origi-
nate in childhood circumstances and that such profile is on the pathway between 
these circumstances and adulthood health status (Bosma, van de Mheen, et al., 
1999; Chapman, Fiscella, Duberstein, Kawachi, & Coletta, 2009). 

Using cross-sectional data of the Dutch SMILE study in late middle-aged and 
older persons, we set out to determine whether early life poverty (as a proxy 
measurement for socioeconomic status) was associated with self-rated health in-
dependently of adulthood socioeconomic status. We further examined whether 
psychosocial profiles contributed to this association. To determine whether the 
effects of early life poverty and psychosocial profile are unique effects, contribu-
tions of health behaviours were taken into account. 

Methods 

Design and participants 

We carried out a retrospective cohort study using cross-sectional data from the 
Dutch SMILE study: the Study of Medical Information and Lifestyles in Eindhoven (a 
city in the Southeast of the Netherlands) (Van den Akker et al., 2008). The SMILE 
study protocol was approved by the medical ethical committee of the Maastricht 
Academic Hospital. Starting in 2002, individuals (adolescents and adults) registered 
in one of the 9 participating health care centres (including 32 general practitioners, 
GPs) were asked to participate in this dynamic cohort study collecting self-reported 
data annually next to medical data. The participants aged 55 years and older are 
considered a specific subsample of the SMILE population; extensive data on psy-
chosocial characteristics are collected in this subsample. Our psychosocial profiles 
were based on psychosocial data collection between 2003 and 2005 (for an exten-
sive description see Klabbers et al, submitted, manuscript available upon request). 
In 2003, 4745 individuals aged 55 years and older filled out the questionnaires; 
2635 (47 % men, mean age 69.1 years, SD=8.1) of whom participated in all three 
questionnaires (2003, 2004, 2005) containing necessary data for this study. We 
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subsequently excluded from the analyses those who had missing data on early life 
and adulthood socioeconomic status (N=291), on any of the psychosocial variables 
(N=602), on health behaviours (N=50), and on self-rated health (N=4), leaving 1688 
people eligible for analysis (mean age 67.8 years (SD 7.5), 49.2% male). 

Measures 

Early life socioeconomic status 
Early life poverty, being a proxy for childhood socioeconomic status, was a 1-item 
measurement: ‘During your childhood, was there ever a time when there was not 
enough money to buy food or replace worn-out clothes or shoes?’ with answering 
categories (1) no, never, (2) yes, occasionally, (3) yes, often, and (4) yes, all the 
time. For purpose of clearly distinguishing structural poverty from occasional finan-
cial strain, we dichotomised this measure into (0) never or occasionally, and (1) 
often or all the time. 

Adulthood socioeconomic status 
Educational level was used as a proxy for socioeconomic status in adulthood, for it 
is a generic measure of socioeconomic status that is relevant to people regardless 
of age and therefore fits within a life-course perspective (Galobardes, Shaw, Law-
lor, Lynch, & Davey Smith, 2006). Education was classified into low (primary and 
lower secondary vocational), intermediate (apprenticeship system, general secon-
dary and senior secondary vocational), and high (pre-university secondary, higher 
vocational, and university). 

Psychosocial profile 
Previous clustering based upon different psychosocial variables revealed three 
distinct groups of people. Cluster 1 had the most adverse scores on all psychosocial 
characteristics; this cluster primarily consisted of neurotic, depressed/anxious per-
sons with low control beliefs. Cluster 2 had average scores on the psychosocial 
characteristics, and cluster 3 had the most beneficial scores; this group felt socially 
adequate, had high control beliefs, and reported positive affect (Klabbers et al, 
submitted, manuscript available upon request). 

Self-rated health 
Self-rated health was operationalised as a dichotomous variable: less than good 
health (1) versus good or very good health (0), based on the item: ‘How would you 
rate your health in general?’ with five answer categories: very good; good; fair; 
sometimes good and sometimes poor; poor. Good or very good health will hereaf-
ter be referred to as good health. 
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Covariates 
Age, sex, and health behaviours (smoking and alcohol consumption) were included 
as covariates in the analyses. Smoking was categorised as never, former and cur-
rent smoking, alcohol consumption was defined as number of alcoholic beverages 
per week, and categorised into abstinence, normal consumption (1–21 beverages 
per week), excessive consumption (> 21 glasses per week) (WHO, 2004). 

Analyses 

First, the associations of early life poverty with adulthood education, psychosocial 
profile, health behaviours and self-rated health were determined by means of mul-
tinomial and binary logistic regression, depending on the measurement level of the 
dependent variable (Table 1). Second, binary logistic regression analyses were used 
to calculate the associations of adulthood education, psychosocial cluster, and 
health behaviours with self-rated health (Table 2). Third, the basic model predicting 
self-rated health from early life poverty was compared with models including 
adulthood education (model 2), psychosocial profile (model 3), health behaviours 
(model 4–5), and with a model including all variables simultaneously (model 6) and 
the attenuation of the odds ratio for self-rated health by early life poverty was 
calculated (Table 3). All analyses were adjusted for age and sex. 

Results 

People who experienced poverty during childhood were more likely to be less edu-
cated (OR = 2.71, 95% confidence interval (CI) 1.76–4.18), more likely to be a mem-
ber of the adverse psychosocial cluster (OR = 1.87, 95% CI 1.22–2.87), and more 
likely to report less than good health (OR = 1.52, 95% CI 1.06–2.18) compared with 
their better off counterparts (Table 1), adjusted for age and sex. The health behav-
iours were not significantly associated with early life poverty. 
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Table 1 Associations between early life poverty (independent variable) and adulthood education, psy-
chosocial clusters, health behaviours, and self-rated health (dependent variables) adjusted for age and 
sex: results of multinomial and binary regression analyses 

dependent variables  N=1688 Early life poverty % OR (95% CI) p-value 

adulthood educationa high  530 6.2 1.00  

 intermediate 625 8.8 1.41 (0.90–2.22) .14 

 Low 533 15.4 2.71 (1.76–4.18) <.01 

psychosocial clustersa beneficial 623 7.9 1.00  

 average 719 10.3 1.39 (0.95–2.03) .09 

 adverse 346 13.6 1.87 (1.22–2.87) <.01 

smokinga never 476 10.9 1.00  

 former  896 8.5 0.82 (0.56–1.21) .32 

 current 316 13.3 1.32 (0.85–2.07) .22 

alcohol consumptiona normal use 1304 10.0 1.00  

 abstinence 148 12.8 1.31 (0.78–2.21) .31 

 excessive use 236 8.9 0.90 (0.55–1.46) .66 

self-rated healthb good 1326 9.3 1.00  

 less than good 362 13.0 1.52 (1.06–2.18) .02 

a results of multinomial logistic regression modelling; classifying participants in the more unfavourable 2 
categories with the most favourable category (reference); b results of binary logic regression modelling 

 
Being a member of the average or adverse psychosocial clusters was significantly 
associated with less than good health in a dose-response manner, OR = 2.90, 95% 
CI 2.05–4.10 and OR = 9.93, 95% CI 6.90–14.28 for average and adverse cluster 
membership respectively (Table 2). Further, low educational level was also associ-
ated with less than good health, OR = 1.71, 95% CI 1.26–2.31. Smoking and exces-
sive alcohol consumption were not associated with self rated health; abstinence 
was marginally significantly (p < .10) associated with less than good health. 
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Table 2 Associations between psychosocial cluster, adulthood education and health behaviours (inde-
pendent variables) and self-rated health (dependent variable): results of binary logistic regression analy-
ses 
independent variables  OR (95% CI) p-value 

adulthood education high  1.00  

 intermediate 1.22 (0.90–1.66) .20 

 low 1.71 (1.26–2.31) < .01 

psychosocial cluster beneficial 1.00  

 average 2.90 (2.05–4.10) < .01 

 adverse 9.93 (6.90–14.28) < .01 

smoking never 1.00  

 former  1.21 (0.90–1.61) .20 

 current 1.30 (0.91–1.87) .15 

alcohol consumption normal use 1.00  

 abstinence 1.39 (0.95–2.05) .09 

 excessive use 0.98 (0.69–1.41) .93 

 
 
To determine the attenuation of the odds ratio for risk of less than good self-rated 
health by early life poverty, all variables were additionally included in the model, 
first separately, then simultaneously (Table 3). The odds ratios for early life poverty 
in baseline model 1 decreased by 21% after inclusion of adulthood education 
(model 2), leaving the odds ratio marginally significant (p = .07). After including the 
psychosocial profile (model 3) the odds ratio for early life poverty decreased by 
40% and lost statistical significance (p = .17). Health behaviours hardly contributed 
to the model predicting less than good health from early life poverty. After simul-
taneous inclusion of all variables the reduction in odds ratio was 44%. The attenua-
tion and significance levels of the odds ratios suggest that psychosocial profiles 
explained a substantial part of the risk of less than good health for those who ex-
perienced early life poverty, independent of adulthood education. 
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Table 3 Attenuation of the odds ratio of early life poverty for self-rated health by adulthood education 
(model 2), psychosocial profile (model 3), health behaviours (models 4–5) separately, and by all vari-
ables simultaneously (model 6)  

Models OR (95% confidence 
interval) 

p-value Reduction in 
odds ratioa (%) 

1. early life poverty, age, sex 1.52 (1.06–2.18) .02  

2. early life poverty, age, sex, adulthood education 1.41 (0.98–2.03) .07 21 

3. early life poverty, age, sex, psychosocial profile 1.31 (0.89–1.93) .17 40 

4. early life poverty, age, sex, smoking 1.51 (1.05–2.17) .03  2 

5. early life poverty, age, sex, alcohol consumption 1.52 (1.06–2.18) .02  0 

6. early life poverty, age, sex, all variables 1.29 (0.87–1.90) .20 44 

a calculated as: OR restricted model – OR extended model / OR extended model - 1(Lynch, Kaplan, Cohen, Tuomilehto, & 
Salonen, 1996) 

 
 
Further examination of the association between adulthood education and psycho-
social profile by means of multinomial regression analyses showed that the odds 
for being a member of the average or adverse cluster increased as educational level 
decreased: OR = 1.47, 95% CI 1.28–1.69, p < .01 for average cluster and OR = 2.21, 
95% CI 1.86–2.64, p < .01 for adverse cluster membership respectively (not tabu-
lated). 

Discussion 

A substantial part of the unhealthy effects of early life poverty can be attributed to 
psychosocial adversities in later life, independent of adulthood education. Health 
behaviours hardly contributed in explaining the early life poverty risk of less than 
good health. 

These results underscore the importance of a life-course perspective which in-
terprets adult health status as directly originating from exposures in early life (la-
tency model), or as originating in early life accumulating with life events through-
out the life cycle, causing disease in later life (pathways model) (Braveman & Bar-
clay, 2009; Kuh, et al., 2003; Power & Hertzman, 1997). We have not measured 
environmental stressors or life events (usually referred to when describing the 
pathways model), but the finding that adulthood education attenuated the risk of 
poor health as a consequence of early life poverty also supports the pathways 
model towards poor health in later life. Simultaneously, it is unclear where the 
contribution of the psychosocial profile should exactly be positioned along the life-
course. Part of its contribution might be through psychosocial characteristics influ-
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encing educational attainment in adolescence and young adulthood (Bosma, 2006; 
Pulkkinen, Ohranen, & Tolvanen, 1999), another part might be through educational 
attainment having an additional influence on the development of the psychosocial 
profile (Mickelson & Kubzansky, 2003). This should be examined in more depth. 
Our study shows that, also independent of where a person ends up in educational 
terms, being raised in (relative) poverty tends to position him on a pathway to an 
“unhealthy” psychosocial profile. In a minimal interpretation, assuming psychoso-
cial profile and adult education operate completely independently, the contribu-
tion of the psychosocial profile would be at least 21% (44%-21%-2%, assuming 
smoking would have an independent effect as well). Given the finding they are 
associated, this contribution is probably even higher. 

Poverty during early life appears to sensitise the individual to the development 
of a less advantageous psychosocial profile and less than good health; this is sup-
ported by previous results (Bosma, van de Mheen, et al., 1999; Danese, et al., 2009; 
Power & Hertzman, 1997) regarding childhood as a critical period for adult psycho-
social functioning and health. Small and colleagues (Small, Harding, & Lamont, 
2010) elaborating on the concept of “the culture of poverty”, argued that there is 
no such thing as a uniform set of responses to poverty; in fact, heterogeneity is 
common. However, in our data, the way individuals perceive themselves and act 
upon it (the psychosocial profile) follows a clear social pattern: varying “unhealthy” 
psychosocial characteristics cluster within persons and are more prevalent in poor 
people (Klabbers et al., submitted, manuscript available upon request). To be able 
to prevent such adverse pathways, future longitudinal research should be designed 
to find out what exactly triggers the onset of an adverse psychosocial profile and at 
what life phase. A greater understanding might provide useful and tailored tools 
and – in order to diminish socioeconomic health inequalities – might optimise the 
timepoint (life stage) of using these tools. Awaiting these future studies, the pre-
sent results could increase the awareness among professionals involved in child 
development (e.g. paediatricians and school doctors) of unhealthy psychosocial 
characteristics especially among children living in deprived circumstances. 

Compared with the wealthy setting of the present study, in developing coun-
tries the prevalence of poverty probably is higher, poverty is likely to be more se-
vere, and its health consequences probably worse. The question is whether the 
same mechanisms (psychosocial) contribute to health inequalities in developing 
countries. Although variations among developing countries must be acknowledged, 
it is likely that more direct health consequences should be added to the pathways 
underlying the poverty in childhood – health in adulthood association. Hunger and 
infectious diseases are more common and, next to short-term effects, might also 
have long-term effects on health (WHO, 2009). On the other hand, also in develop-
ing countries poverty is associated with anxiety, fear, feelings of insecurity and 
hopelessness, and lack of social relationships (Patel & Kleinman, 2003) which sup-
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ports the relevance of the psychosocial pathway, also in developing countries. 
Hence, in developing countries, the relative contribution of psychosocial factors 
might be smaller, but still be of relevance. This is in need of further examination. 

Methodological limitations 

A study design like ours, based on retrospective and partially cross-sectional data , 
used to unravel associations, comes with several limitations. First, the simultane-
ous measurement of predictor (early life poverty), intermediate (psychosocial pro-
file) and independent (self-rated health) variables, does not allow us to draw infer-
ences on the sequence of the presumed pathways (health following psychosocial 
profile following early life poverty). 

Second, the results might be biased by an unmeasured underlying variable, 
such as negative affectivity, which might have affected the scoring on both the 
psychosocial variables and the perception of health. However, in previous work we 
did establish the association between psychosocial profile and health at five years 
follow-up, independently of baseline health, which at least partially confirms a 
sequential order between psychosocial profile and health, and at the same time 
partially excludes the confounding influence of unmeasured negative affect (Klab-
bers et al., submitted, manuscript available upon request). Further, recall bias 
might have influenced the results as well, for the current health or psychosocial 
status might have affected the recollection of past poverty. Whether and to what 
extent these types of bias might have influenced our results remains uncertain. 
Future studies should unravel longitudinal pathways. 

Third, the measurement of the health behaviours was not complete; data on 
exercise were not included in our analyses, since very few respondents completed 
this particular part of the questionnaire (N=970). Including this exercise variable did 
not contribute to the main association, nor did it change the pattern of the contri-
butions of adulthood education and psychosocial profile. Therefore, we do not 
think that omitting exercise from the analyses has affected our results in any seri-
ous way. 

Fourth, the number of respondents eligible for the analyses was smaller 
(N=1688) than the sample we started out with (N=4745) caused by attrition (44%) 
and missing data. We compared the sample we used for the analyses with those 
who were lost to follow-up on age, sex, early life poverty and self-rated health. 
Individuals not included in the analyses were older (mean age difference 2.8 years, 
p < .01) and less likely to be male (43% versus 49% among those included, p < .01). 
Further, the (incomplete) data indicated poorer health (p < .01) among non-
participants, but no early life poverty differentials. Given the latter, it is unlikely 
that the effect of poverty is over- or underestimated in our analyses. 
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Conclusion 

The present results suggest that health status in later life results from pathways 
starting in early life, with adverse socioeconomic conditions in that critical period 
sensitising people towards a more adverse psychosocial profile, leading in the end 
to poorer health compared with people who had a better start in life. This effect of 
early life is independent of adulthood socioeconomic status and of health behav-
iours. Preferably, these results need be confirmed in future longitudinal research 
providing tailored tools for diminishing socioeconomic health inequalities. For now, 
the present study could increase the awareness among professionals involved in 
child development towards unhealthy psychosocial characteristics in those who 
grow up in deprived neighbourhoods. 
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Abstract 

Background: Major depressive disorder and depression severity are socially 
patterned, disfavouring individuals from lower socioeconomic groups. De-
pressive disorders are associated with several adverse health-related out-
comes. We examined the educational patterning of somatic health, life-
styles, psychological function and treatment modalities in individuals suffer-
ing from major depressive disorder. 
Methods: We used cross-sectional medical and psychiatric data from 992 
participants of the Netherlands Study of Depression and Anxiety (NESDA) 
with a diagnosed current major depressive disorder. Associations of educa-
tion with somatic, lifestyle-related, and psychological outcomes, and with 
treatment modalities, adjusted for depression severity, were examined by 
means of (multinomial and binary) logistic and linear regression analyses. 
Results: In addition to and independent of major depressions being more 
severe in the less educated patients, metabolic syndrome, current smoking, 
low alcohol consumption, hopelessness and low control were more preva-
lent in a group of less educated individuals suffering from major depression, 
compared with their more highly educated peers. The less educated persons 
were more likely to be treated with antidepressant medication and less 
likely to receive psychotherapy treatment. None of these observations were 
explained by a higher depression severity in the less educated group. 
Limitations: The cross-sectional design does not allow us to make direct 
causal inferences regarding the mutual influences of the different health-
related outcomes. 
Conclusions: Further research should explore the necessity and feasibility of 
routine screening for additional health risk, particularly among less edu-
cated depressed individuals. 
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Introduction 

Compelling evidence exists for a social patterning of major depressive disorders, 
disfavouring the poor and those with lower educational levels (Bruce, Takeuchi, & 
Leaf, 1991; Lorant et al., 2003; Mojtabai & Olfson, 2004). It is unknown, however, 
whether the adverse health-threatening conditions that are associated with major 
depression also follow a social gradient. The higher risk of persistence of the de-
pression (Lorant, et al., 2003), as well as the higher rates of suicide and the shorter 
life-expectancy in socioeconomically disadvantaged depressed patients (Cuijpers & 
Schoevers, 2004; Qin, Agerbo, & Mortensen, 2003) may be related to the greater 
severity of the disorder in these patients. Inequalities in associated somatic mor-
bidity (Meeks, Murrell, & Mehl, 2000) and in particular an increased cardiac risk 
(Capuron et al., 2008; Kinder, Carnethon, Palaniappan, King, & Fortmann, 2004; 
Raikkonen, Matthews, & Kuller, 2002; Vogelzangs et al., 2007), unhealthier life-
styles (Van Gool et al., 2003), and poorer psychological function (Van der Does & 
Williams, 2003; Van der Does, 2002) might also contribute, especially since these 
adversities also follow a socioeconomic gradient in the general population (Anda et 
al., 1993; Lynch, Kaplan, & Salonen, 1997; Mackenbach, Kunst, Cavelaars, Groen-
hof, & Geurts, 1997; Prescott, Godtfredsen, Osler, Schnohr, & Barefoot, 2007). 
Previous studies also found inequalities in treatment (undertreatment with phar-
macotherapy in those with lower socioeconomic status) (Kivimaki et al., 2007) and 
in the response to treatment (both pharmacotherapy and psychotherapy being less 
effective in those with the lowest socioeconomic status) (Falconnier, 2009). This 
possible accumulation of adversities in low socioeconomic status groups with de-
pressive disorders warrants a detailed examination of the social patterning of so-
matic diseases, unhealthy lifestyles, poor psychological function and treatment 
modalities, in order to identify opportunities to tailor their treatment. 

We used cross-sectional data from The Netherlands Study of Depression and 
Anxiety (NESDA) to examine the educational patterning of somatic health, life-
styles, psychological function and treatment modalities in individuals suffering from 
major depressive disorder. 

Education was used as a proxy measure of socioeconomic status. We also ex-
amined the extent to which the educational patterning of adversities depends on 
the severity of the depression. 
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Method 

Design and participants 

Participants were selected from those of the Netherlands Study of Depression and 
Anxiety (NESDA), which was designed to study the long-term course of depression 
and anxiety disorders in a naturalistic longitudinal cohort, and includes 2,981 re-
spondents aged 18 to 65 years. These respondents were recruited from different 
health care settings, and include individuals in different stages of the developmen-
tal history of depressive and anxiety disorders. Exclusion criteria were a primary 
clinical diagnosis of a psychiatric disorder not subject of NESDA (e.g. psychotic or 
bipolar disorders), and not being fluent in Dutch. Recruitment lasted from 2004 
until 2007, and the study will have an 8-year follow-up. A detailed description of 
the sampling procedure can be found elsewhere (Penninx et al., 2008). 

The present study used psychiatric data; medical data; interview data on 
demographics, mental health care use and medication; and questionnaire data on 
lifestyles, presence of somatic diseases and psychological function. Inclusion crite-
ria for the present analyses were a current (past 6 months) major depressive disor-
der and age 24 years or older. There were no further exclusion criteria. Our final 
sample comprised 992 participants. Major depressive disorders were diagnosed 
with the Composite Interview Diagnostic Instrument (CIDI, version 2.1) which classi-
fies diagnoses according to the DSM-IV criteria (Association, 2001). Depression 
severity was classified as mild, moderate or severe according to CIDI guidelines. 
The age criterion was necessary for a more accurate assessment of completed 
education. 

Measures 

Education 
Education was categorised into three levels. The high education group had com-
pleted higher vocational education or university education, the intermediate group 
had completed general secondary education or intermediate vocational education, 
and the low education group included participants who had not completed ele-
mentary education, or had completed only elementary, lower vocational or junior 
general secondary education. 

Somatic health 
Somatic health was measured by a standard self-report questionnaire on the num-
ber of somatic diseases (out of a list of 17 most common somatic conditions, e.g. 
stroke and rheumatic conditions) and by the presence of the metabolic syndrome, 
the latter being an established risk factor for cardiovascular disease (Dekker et al., 
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2005). The metabolic syndrome was defined according to the revised guidelines of 
the National Cholesterol Education Program (NCEP) Adult Treatment panel III (ATP 
III) (Grundy et al., 2005; NCEP, 2001). The ATP III definition is based on the number 
of abnormalities, with the presence of three or more of the following abnormalities 
defining a case (yes/no) of the metabolic syndrome: waist circumference > 102 cm 
in men and > 88 cm in women, triglycerides ≥ 1.7 mmol/L or drug treatment for 
elevated trigyceride levels, high-density lipoprotein (HDL) cholesterol < 1.0 mmol/L 
in men and < 1.3 mmol/L in women or drug treatment for reduced HDL-cholesterol 
levels, systolic blood pressure ≥ 130 mm Hg or diastolic blood pressure ≥ 85 mm Hg 
or drug treatment for hypertension, and fasting glucose ≥ 5.6 mmol/L or drug 
treatment for elevated glucose. The metabolic syndrome components were en-
tered as dichotomous variables in the analyses, using the above cut-offs. Waist 
circumference was measured to the nearest 0.1 cm midway between the lower rib 
margin and the iliac crest following a normal expiration, over light clothing. A 50-
mL blood sample was drawn after an overnight fast, and was immediately trans-
ferred to a local lab to start processing within the hour. Serum glucose, HDL choles-
terol and triglycerides were measured by standard laboratory methods. Systolic 
and diastolic blood pressure was measured twice on the right arm in a supine posi-
tion using an electronic Omron sphygmomanometer, and averaged. Medication use 
in the past month was measured by drug container observation, and coded using 
the Anatomical Therapeutic Chemical (ATC) system to ascertain anti-dyslipidemic 
(C10AB, C10AD), anti-hypertensive (C02, C03, C07, C08, C09) and anti-diabetic 
(A10) medication use. 

Lifestyles 
Lifestyles included self-reported smoking (never, former or current), alcohol con-
sumption and physical activity. Alcohol consumption was classified into low con-
sumption (< 1 alcoholic beverage a week), moderate consumption (1–21 alcoholic 
beverages a week) and high to excessive consumption (> 21 alcoholic beverages a 
week) according to the WHO classification (WHO, 2004). Physical activity was 
measured by the International Physical Activity Questionnaire (short form), which 
calculates energy expenditure based on sports and other daily activities during the 
week (Craig et al., 2003). The total energy expenditure was calculated by summing 
the products of metabolic equivalent (MET value) per hour of activity, and the 
number of hours spent on that particular activity. This was classified into three 
levels of activity: low, moderate or high physical activity, based on the summary 
algorithms in the scoring protocol (IPAQ, 2005). 

Psychological function 
Psychological function was assessed by cognitive reactivity to sad mood, which was 
measured with the Leiden Index of Depression Sensitivity-Revised (LEIDS-R) (Van 
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der Does & Williams, 2003). The 34-item LEIDS-R scale was developed to assess the 
effects of sad mood on cognition and is related to an adverse course of the depres-
sion and suicidal ideation and behaviour (Segal, Gemar, & Williams, 1999; Segal et 
al., 2003; Williams, van der Does, Barnhofer, Crane, & Segal, 2008). The scale cov-
ers six domains: hopelessness (5 items), acceptance (5 items), aggression (6 items), 
perfectionism/control (6 items), risk aversion (6 items) and rumination (6 items) 
(Van der Does, 2002). Items were rated on a 5-point Likert scale, ranging from 0 
(not at all) to 4 (very strongly), and summed per subscale. Example items are: 
‘When I feel down, I more often feel hopeless about everything’ (hopelessness); 
and ‘When in a sad mood, I more often think about how my life could have been 
different’ (rumination). The LEIDS-R total scale score, indicating cognitive reactivity, 
is the sum of the subscale scores. 

Depression treatment 
Depression treatment was defined as any form of psychotherapy in the past six 
months (yes/no) and the use of psychotropic medication. Psychotherapy was de-
fined as ‘conversations about causes of and dealing with emotional problems’ with 
a psychologist or psychiatrist. Psychotropic medication use (yes/no) was measured 
by drug container observation, and coded using the ATC system. We distinguished 
antidepressant medication, including selective serotonin reuptake inhibitors (SSRI, 
N06AB), tricyclic antidepressants (TCA, N06AA) and other antidepressants (N06AX, 
N06AG, and N06AF), as well as benzodiazepine derivatives (N05BA, N05CF, N05CD, 
and N03AE). 

Statistical analyses 

Analyses of variance for age, number of somatic diseases and cognitive reactivity, 
and chi-square testing for all other variables provided insight into the educational 
patterning of somatic health, lifestyles, psychological function and depression 
treatment. Multinomial logistic regression modelling with educational level as the 
independent variable was used to study its associations with depression severity 
and with the lifestyle variables. Binary logistic regression modelling was used to 
study the associations between educational level (as an independent variable) and 
the metabolic syndrome and depression treatment. The association between edu-
cational level (as an independent variable) and the number of somatic diseases and 
psychological function were examined by means of linear regression modelling. The 
basic confounders age, sex and ethnicity were included in all regression analyses 
and depression severity was separately controlled for. Participants with missing 
values on a specific variable were excluded from the analyses which included that 
particular variable. 
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Results 

The sample comprised 341 men (34.4%) and 651 women (65.6%) (Table 1). Mean 
age was 43.2 yrs (SD=10.5), and 92.1% of the sample were of Northern European 
ancestry. Individuals with a low educational level were older (44.6 years) than the 
more highly educated individuals (42.4 years). Most cases of severe major depres-
sion were found among the less educated individuals (42.9%). These individuals 
also had more somatic diseases than their more highly educated peers (2.3 versus 
1.9), and had the highest prevalence of the metabolic syndrome (30.9% versus 
16.2%) and its components, although the difference was not significant for glucose 
levels. Most current smokers were found among the less educated (53.6% versus 
33.2% among the highly educated respondents), and they were also most likely to 
report low physical activity levels, although this association was not statistically 
significant. Low alcohol consumption was more common among the less educated 
group than among the highly educated group (45.4% and 29.1%, respectively), and 
excessive drinking was more common among the highly educated (9.1% versus 
6.0% among the less educated group). Hopelessness and acceptance reactivity 
were highest among the less educated. Psychotherapy was least prevalent among 
the less educated individuals (46.1% versus 54.2%), although the difference was 
not significant, whereas antidepressant medication use and benzodiazepine use 
were highest in this group (50.9% and 19.7% versus 39.5% and 12.3%, respectively). 

Examination of the educational patterning of depression severity by means of 
multinomial regression, controlling for the basic confounders (results not tabu-
lated), showed that less educated individuals had higher odds of moderate depres-
sion (OR=1.84; 95% CI 1.23–2.75), as well as higher odds of severe depression 
(OR=1.66; 95% CI 1.14–2.41) than the more highly educated respondents. 
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Table 1 Educational differences in sociodemographics, depression severity, somatic health, lifestyles, 
psychological function and depression treatment (n=992)  

  Sample 
means 

(SD) 

% of total 
sample 

high 
education 
(N=301) 

intermediate 
education 
(N=320) 

low 
education 
(N=371) 

p value 

Demographics Mean agea 43.2 (10.5)  42.4 42.4 44.6 .01 

 Sex female  65.6 70.1 58.4 68.2 < .001 

 Ethnicity  North-
European ancestry 

 92.1 91.7 91.3 93.3 .58 

Depression severity  mild  28.2 34.6 27.5 23.7 .02 

  moderate  31.8 26.6 34.7 33.4  

  severe  40.0 38.9 37.8 42.9  

Somatic health Mean no. of diseasesa 2.0 (1.6)  1.9 1.9 2.3 < .01 

 Metabolic syndrome  24.2 16.2 24.1 30.9 < .01 

 Waist circumference  37.8 26.2 36.7 48.2 < .001 

 Triglycerides   23.2 18.6 22.4 27.7 .02 

 HDL-cholesterol   14.5 12.1 12.1 18.6 .02 

 Blood pressure   61.8 53.2 63.6 67.4 < .001 

 Glucose  22.7 19.5 22.8 25.3 .21 

Lifestyles Smoking status       

  current  45.8 33.2 48.4 53.6 < .001 

  former  29.6 37.2 27.8 25.1  

  never  24.6 29.6 23.8 21.3  

 Alcohol consumption       

  low  37.6 29.1 36.5 45.4 < .001 

  moderate  49.9 61.8 57.7 48.6  

  excessive  12.5 9.1 5.8 6.0  

 Physical activity       

  low  21.6 16.9 22.5 24.7 .16 

  moderate  36.4 40.2 35.3 34.1  

  high  42.0 42.9 42.2 41.2  
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  Sample 
means 

(SD) 

% of total 
sample 

high 
education 
(N=301) 

intermediate 
education 
(N=320) 

low 
education 
(N=371) 

p value 

Psychological 
function 

Mean total cognitive 
reactivitya  

45.8 (17.7) 45.9 45.6 46.1 .95 

 Mean hopelessnessa 7.5 (5.0)  7.0 7.4 8.0 .05 

 Mean acceptancea 2.0 (2.4)  2.0 1.6 2.2 .02 

 Mean aggressiona 6.2 (4.8)  6.0 6.1 6.6 .32 

 Mean controla 6.8 (4.0)  7.2 6.7 6.4 .07 

 Mean risk aversiona 11.1 (4.5)  11.1 11.2 11.0 .91 

 Mean ruminationa 12.2 (4.5)  12.6 12.4 11.8 .09 

Depression 
treatment 

Any psychotherapy  49.6 54.2 49.4 46.1 .12 

 Any antidepressant use  45.2 39.5 43.8 50.9 .01 

 TCA use   4.2  2.0  5.0  5.4 .07 

 SSRI use  30.2 27.6 28.8 33.7 .18 

 Other antidepressant 
use 

 11.8 10.6 10.9 13.5 .44 

 Benzodiazepine use  15.9 12.3 15.0 19.7 .03 

a mean age, number of somatic diseases and cognitive reactivity are presented per educational category, 
with the mean differences tested by means of analysis of variance. For all other categorical variables, 
percentages within the three educational groups are presented, the differences being tested by chi-
square statistic 

 
The associations between educational level and the categorical outcome measures 
of metabolic syndrome, lifestyle and depression treatment were assessed using 
binary and multinomial logistic regression analyses. The educational patterning of 
the metabolic syndrome remained significant even after additionally adjusting for 
depression severity: OR=2.15; 95% CI 1.45–3.20 (Table 2A, models 1 and 2). This 
was true for each of the components of metabolic syndrome, although not signifi-
cantly so for glucose levels. Current smoking was highly associated with educa-
tional level, even after controlling for depression severity (OR=2.25, 95% CI 1.52–
3.33 for low educational level). Low alcohol consumption, but not excessive con-
sumption, was associated with educational level (OR=2.06; 95%CI 1.46–2.90 for the 
less educated), after controlling for depression severity. Physical activity was not 
significantly associated with educational level. Less educated individuals were less 
likely to receive psychotherapy, though this association was only marginally signifi-
cant (OR=0.74; 95% CI 0.54–1.00). In contrast, these respondents were more likely 
to use any antidepressant medication (OR=1.48; 95% CI 1.08–2.02) than their more 
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highly educated counterparts, independent of the severity of the depression. TCA 
use was higher among respondents with intermediate educational level (OR=2.67; 
95% CI 1.03–6.95) and tended to be higher among the less educated individuals 
(OR=2.49, 95%CI 0.98–6.31), even after controlling for depression severity. 
 
Table 2A Odds ratios (95% confidence interval) of adverse dichotomous and categorical outcomes by 
education (highest educational level being the reference category) adjusted for age, sex and ethnicity in 
model 1 and additionally for depression severity in model 2 

  Model 1 
Education + basic confounders 

Model 2 
Education + basic confounders + 
depression severity  

Health-related outcomes Na Intermediate 
education 
OR (95% CI) 

Low education 
OR (95% CI) 

Intermediate 
education 
OR (95% CI) 

Low education 
OR (95% CI) 

Somatic healthb       

 Metabolic syndrome 972 1.60 (1.06 - 2.43) 2.24 (1.51 - 3.32) 1.58 (1.04 - 2.40) 2.15 (1.45 - 3.20) 

 Waist circumference 989 1.75 (1.23 - 2.50) 2.53 (1.81 - 3.54) 1.74 (1.22 - 2.49) 2.46 (1.75 - 3.45) 

 Triglycerides 970 1.14 (0.75 - 1.72) 1.63 (1.11 - 2.41) 1.11 (0.73 - 1.68) 1.56 (1.06 - 2.31) 

 HDL-cholesterol  971 1.09 (0.67 - 1.79) 1.73 (1.11 - 2.70) 1.08 (0.66 - 1.77) 1.66 (1.06 - 2.60) 

 Blood pressure 988 1.40 (0.98 - 2.01) 1.66 (1.18 - 2.35) 1.40 (0.98 - 2.00) 1.64 (1.16 - 2.32) 

 Glucose 974 1.17 (0.78 - 1.76) 1.31 (0.89 - 1.94) 1.16 (0.77 - 1.75) 1.29 (0.87 - 1.90) 

Lifestylesc      

 Smoking      

  former  992 0.90 (0.59 - 1.37) 0.85 (0.56 - 1.29) 0.91 (0.60 - 1.39) 0.87 (0.57 - 1.32) 

  current  1.79 (1.20 - 2.67) 2.28 (1.55 - 3.37) 1.78 (1.19 - 2.66) 2.25 (1.52 - 3.33) 

 Alcohol consumption      

  low 974 1.46 (1.02 - 2.08) 2.11 (1.50 - 2.97) 1.45 (1.01 - 2.07) 2.06 (1.46 - 2.90) 

  excessive  0.60 (0.31 - 1.13) 0.79 (0.43 - 1.44) 0.59 (0.31 - 1.12) 0.77 (0.42 - 1.42) 

 Physical activity      

  moderate 990 0.89 (0.63 - 1.27) 0.87 (0.62 - 1.23) 0.89 (0.62 - 1.26) 0.86 (0.61 - 1.21) 

  low  1.32 (0.85 - 2.04) 1.51 (0.99 - 2.30) 1.31 (0.85 - 2.02) 1.48 (0.97 - 2.25) 

Depression treatmentb       

  Any psychotherapy 992 0.83 (0.60 - 1.14) 0.73 (0.55 - 1.02) 0.82 (0.60 - 1.13) 0.74 (0.54 - 1.00) 

  Any antidepressant use 992 1.20 (0.87 - 1.65) 1.54 (1.13 - 2.10) 1.18 (0.85 - 1.63) 1.48 (1.08 - 2.02) 

  TCA use 992 2.68 (1.03 - 6.96) 2.54 (1.00 - 6.45) 2.67 (1.03 - 6.95) 2.49 (0.98 - 6.31) 

  SSRI use 992 1.08 (0.76 - 1.54) 1.34 (0.96 - 1.87) 1.07 (0.75 - 1.53) 1.32 (0.94 - 1.84) 

 Other antidepressant use 992 0.99 (0.60 - 1.66) 1.26 (0.78 - 2.02) 0.97 (0.58 - 1.62) 1.18 (0.73 - 1.91) 

 Benzodiazepine use 992 1.29 (0.81 - 2.07) 1.58 (1.02 - 2.44) 1.28 (0.79 - 2.05) 1.50 (0.97 - 2.34) 
a missings were listwise deleted; b odds ratios for the metabolic syndrome and depression treatment are 
based on logistic regression analyses; c odds ratios for the lifestyle factors are based on multinomial 
regression analyses, the reference category being the most healthy category (never smoker, moderate 
alcohol consumption and high physical activity, respectively) 
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The results of the linear regression analyses show that the higher number of dis-
eases in less educated individuals was no longer significant after adjusting for de-
pression severity (Table 2B, models 1 and 2). The higher hopelessness reactivity 
remained marginally significant among respondents with a low educational level 
after depression severity was included (b=0.80, p=0.05). Lower acceptance was 
found among the respondents with an intermediate educational level (b=-0.42, 
p=0.04). Control and rumination reactivity were lower among the less educated 
respondents (b=-0.76, p=0.03 and b= -0.88, p=0.02 respectively). 

Linear regression analyses were also applied to the continuous measures of the 
metabolic syndrome components, in order to examine the consistency of the re-
sults (not tabulated). These analyses resulted in a pattern similar to that presented 
in Table 2A, with higher risks for the less educated respondents. Again, glucose 
levels were not significantly associated with educational levels and neither were 
the individual measures of systolic and diastolic blood pressure. 
 
Table 2B b coefficients of adverse continuous outcomes by education (highest educational level being 
the reference category) adjusted for age, sex and ethnicity in model 1 and additionally for depression 
severity in model 2 

  Model 1 
Education + basic confounders 

Model 2 
Education + basic confounders + 
depression severity  

Health-related outcomes Na Intermediate 
education 
b coefficient 

Low  
education 
b coefficient 

Intermediate 
education 
b coefficient 

Low  
education 
b coefficient 

Somatic health       

 No. of somatic diseases 987 - 0.07 (-0.32 - 0.19) 0.27 (0.03–0.51) - 0.08 (-0.33–0.17) 0.24 (-0.01–0.48) 

Psychological function      

 Total cognitive reactivity 826 - 0.61 (-3.61 - 2.39) 0.54 (-2.45 - 3.53) - 0.88 (-3.78 - 2.02) - 0.34 (-3.24 – 2.57)

 Hopelessness 827 0.43 (-0.42 - 1.27) 1.08 (0.24 - 1.93) 0.34 (-0.47 - 1.15) 0.80 (-0.02 – 1.61)

 Acceptance 826 - 0.41 (-0.81 - -0.01) 0.15 (-0.25 - 0.54) 0.42 (-0.82 - -0.02) 0.11 (-0.29 - 0.51)

 Aggression 827 - 0.10 (-0.90 – 0.70) 0.71 (-0.09 - 1.51) - 0.16 (-0.94 – 0.63) 0.53 (-0.26 - 1.31)

 Control 828 - 0.49 (-1.16 – 0.19) - 0.69 (-1.36 - -0.01) - 0.51 (-1.18 – 0.16) - 0.76 (-1.43 - -0.09)

 Risk aversion 829  0.03 (-0.73 – 0.79) - 0.04 (-0.80 – 0.72) - 0.02 (-0.77 – 0.73) - 0.18 (-0.93 – 0.58)

 Rumination 827 - 0.17 (-0.93 - 0.59) - 0.71 (-1.47 - 0.05) - 0.23 (-0.97 - 0.52) - 0.88 (-1.63 - -0.13)

a missings were listwise deleted 
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Discussion 

Among individuals with major depressive disorder, health-related adversities ac-
cumulated in the less educated. To our knowledge, this is the first study to examine 
the educational patterning of multiple health-related outcomes in a group of indi-
viduals with major depression. We confirmed previous findings about depression 
severity being higher among the less educated (Mojtabai & Olfson, 2004). We also 
found substantially higher levels of health-related adversities across somatic 
(metabolic syndrome), lifestyle (current smoking and low alcohol consumption), 
and psychological (hopelessness, control) domains in this group, independent of 
depression severity. Finally, the less educated individuals were more likely to use 
antidepressant medication and tended to receive less psychotherapy. These results 
also remained significant after controlling for the higher depression severity levels 
in less educated individuals. 

A possible explanation for the higher levels of health-related adversities in the 
group of less educated persons with major depression may be that these individu-
als are more susceptible to all kinds of adversity than those with higher socioeco-
nomic status. For instance, elevated inflammatory markers have also been re-
ported in these groups (Gimeno et al., 2007; Koster et al., 2006). The different ad-
versities might also add up, leading to an ever-increasing health risk over the 
course of life (Kop, 1999, 2003; Kuh, Ben-Shlomo, Lynch, Hallqvist, & Power, 2003; 
Lynch, Kaplan, & Shema, 1997). For instance, major depression and daily smoking 
reinforce each other (Breslau, Peterson, Schultz, Chilcoat, & Andreski, 1998). Smok-
ing has been found to increase the risk of developing metabolic syndrome (Wan-
namethee, Shaper, & Whincup, 2006), the metabolic syndrome is associated with 
hopelessness (Valtonen et al., 2008), and antidepressant use is associated with 
hypertension (Licht et al., 2009). These complex mechanisms also relate to the 
potential accumulation of negative vicious cycles and reciprocal associations during 
the whole course of life of individuals from lower socioeconomic backgrounds. 
However, the cross-sectional design of the current study does not allow us to make 
any direct causal inferences regarding the mutual influences of the adverse out-
comes. 

The low alcohol consumption among the less educated respondents is in line 
with the findings of previous studies, which showed that individuals with the low-
est educational attainment were more likely to abstain than more highly educated 
individuals (Bloomfield, Grittner, Kramer, & Gmel, 2006). It has been suggested 
that, compared to moderate drinking, total abstinence is less beneficial to cardio-
vascular health, as it results in lower concentrations of HDL cholesterol (Marmot & 
Brunner, 1991). Both increased cardiac risk (through higher prevalence of the 
metabolic syndrome) and lower HDL cholesterol concentrations were found among 
the less educated respondents in our study. Although major depression is associ-
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ated with heavy alcohol use in the general population (Grant & Harford, 1995), 
excessive drinking was not educationally patterned in our population of individuals 
with major depression. 

Our results did not confirm undertreatment with antidepressants among the 
less educated group (Kivimaki, et al., 2007); antidepressant use was in fact higher in 
this group, independent of the severity of the depression. Rather, the inequalities 
reflect previous findings that people of lower socioeconomic status tend to prefer 
medication, whereas patients from higher socioeconomic status groups generally 
prefer psychotherapy (Angermeyer & Matschinger, 1999; McKeon & Carrick, 1991; 
Van Schaik et al., 2004). Our finding that less educated individuals were less likely 
to receive psychotherapy – though the difference was only marginally significant – 
seems to confirm these preferences. It seems unlikely that this educational pat-
terning is explained by differential access to mental health care, since psychother-
apy is covered by the compulsory national medical insurance scheme in the Nether-
lands. However, although antidepressant therapy and psychotherapy have proved 
to be equally effective (Mynors-Wallis, Gath, Day, & Baker, 2000), negative cogni-
tions, which increase the risk of recurrence of depression after remission (Van der 
Does, 2002), remain untargeted in pharmacotherapy. Less educated individuals 
indeed had the highest scores for hopelessness and the lowest control reactivity 
scores, although their rumination scores were lower. If these hopelessness scores 
persist into remission, they might predict higher rates of relapse. In view of the less 
favourable responses to both psychotherapy and pharmacotherapy in the lowest 
socioeconomic categories of depressed individuals (Falconnier, 2009), further study 
is needed to identify how the educational differences in treatment might affect the 
course of major depression. 

Some remaining issues regarding our measurements need to be addressed. 
The data for most of the variables were complete, except for the psychological 
data, which had 164 to 166 missing scores (16.5%-16.7%). The reason is that these 
data were derived from questionnaires filled in by participants at home after the 
assessments at the hospital, and not all participants returned the questionnaire. To 
check the robustness of our findings, we repeated all analyses in a sub-sample of 
participants with complete data (N= 792). These analyses basically yielded similar 
results. Further, the use of a structured clinical interview for diagnosing major de-
pressive disorder, the availability of medical data and the relatively large number of 
participants in this study add to the validity of its findings. 

Conclusion 

Among less educated individuals with major depression, there was a strikingly con-
sistent higher prevalence of health-related adversities across multiple domains, 
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which could not be explained by greater depression severity in the less educated 
group. Independent of depression severity, less educated individuals were more 
likely to use antidepressant medication, and tended to receive less psychotherapy 
than the more highly educated respondents. Further research is needed to exam-
ine the implications of these educational inequalities in the treatment of depres-
sion, and to explore the necessity and feasibility of routine screening for additional 
health risk among less educated depressed individuals. 
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DISCUSSION 

In this thesis, we set out to study the associations between socioeconomic status, 
psychosocial attributes and health in order to elucidate possible psychosocial 
pathways explaining health differences from socioeconomic status. Corresponding 
with the order of our research questions (see chapter 1, page 7), we found that: 

1. rebelliousness, an innovative concept, was not more highly prevalent in 
lower SES groups (chapter 3); hostility and depressive symptoms were as-
sociated with SES disfavouring the low SES groups (chapter 2); and an ad-
verse psychosocial profile was more often found in lower adulthood and 
childhood SES (chapter 6) 

2. hostility and depressive symptoms were associated with hospital admis-
sion due to incident ischaemic heart disease (chapter 2); cognitive hostil-
ity, but not anger, aggressiveness and rebelliousness were associated with 
all-cause mortality in late middle and old age (chapter 4); the prediction of 
health risk can be optimised by studying the covariation and possible syn-
ergy between relevant psychosocial attributes (chapter 5), rather than by 
assessing health risk of yet another characteristic such as rebelliousness 
(chapters 3 and 4) 

3. the socioeconomic gradient in health indeed was mediated by psychoso-
cial attributes (depressive symptoms and hostility in chapter 2 and a psy-
chosocial profile in chapter 6), but there might be gender differences for 
some of the attributes, in particular for hostility (chapter 2) 

4. early life poverty affects psychosocial pathways leading up to poor health 
in late middle and old age indicating early life as a critical period for later 
life adversity (chapter 6). 

As for the likelihood of health-related adversities in a specific sample of individuals 
with a major depressive disorder, we found that there is a social gradient in disease 
burden, disfavouring lower class (chapter 7). 
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Interpretation of the findings 

The above findings are discussed and interpreted below according to major themes 
in the current discourse on socioeconomic health inequalities, being the measure-
ment of psychosocial health risk, the interplay between psychosocial risk factors 
and other (upstream and downstream) risk factors that contribute to health ine-
qualities, and psychosocial health risk from a lifecourse perspective, including se-
lection and causation mechanisms. 

Measuring psychosocial health risk 

The present findings underscore the importance of psychosocial factors in explain-
ing social inequalities in health and provide insight into the optimisation of the 
measurement of psychosocial health risk. In previous studies, psychosocial health 
risk was predominantly determined by fairly straightforward linear models leading 
from one exposure X to one health outcome Y; for example see the review of Kuper 
and colleagues (Kuper, Marmot, & Hemingway, 2002). Defining the health risk of a 
person in terms of his score on for instance the aggression questionnaire (Buss & 
Perry, 1992), though perhaps informative and statistically relevant (Meesters, 
Muris, Bosma, Schouten, & Beuving, 1996), does not do justice to the total person 
and to the factors that may attenuate or enhance a certain level of aggressiveness. 
From a holistic perspective, the whole of a person cannot be understood by merely 
adding up the parts, but it is the interplay between the parts that defines the per-
sonality of a person. The results of the innovative approach measuring those psy-
chosocial attributes we proposed in chapter 5, combined with existing evidence on 
the interplay between those attributes (Boyle, Jackson, & Suarez, 2007; Brown, 
Andrews, Harris, Adler, & Bridge, 1986; Felsten, 1996; Koster, Bosma, Kempen et 
al., 2006; Martin, Watson, & Wan, 2000; Miller, Smith, Turner, Guijarro, & Hallet, 
1996; Smith, Glazer, Ruiz, & Gallo, 2004), suggest that this holistic approach may be 
a valid one. We acknowledge that the (psychosocial) toxicity for health might lie 
within the total psychosocial make-up rather than within one characteristic, either 
through psychosocial attributes operating additively or synergistically with each 
other on health. This synergy is based on interpersonal theory, a theory on the 
development of the personality in interaction with the social surroundings suggests 
that personality influences social relationships because more agreeable or hostile 
personalities can lead to more or less close social relationships, which can in turn 
enhance personality (Pincus & Ansell, 2003). Further, personality determines 
whether situations will be evaluated more positively or negatively, whether a per-
son feels more in control or out of control, thus affecting coping styles (Kiesler, 
1996). That these interrelationships exist and add to the understanding of psycho-
social health risk, and substantially contribute to health inequalities is shown in 
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chapters 5 and 6. Further, children growing up in adverse socioeconomic circum-
stances, through primary socialisation, have been found prone to take over paren-
tal low control beliefs (Bosma, Schrijvers, & Mackenbach, 1999), unhealthy coping 
styles (Bosma, van de Mheen, Borsboom, & Mackenbach, 2001; McEwen & See-
man, 1999) and depressive mood (Stansfeld, Head, Fuhrer, Wardle, & Cattell, 
2003), which are highly prevalent among lower SES persons. Such an adverse psy-
chosocial profile indeed originates in early life SES, explaining a large part of health 
inequalities (chapter 6). Opening the ‘black box’ to unravel the exact pathways 
between psychosocial risk factors, through additive or multiplicative mechanisms, 
is recommended in further (longitudinal) study. 

Interplay between psychosocial risk and other (downstream and upstream) risk 
factors 

Research has predominantly evolved around health risk factors within a person: the 
so-called downstream factors (Berkman, Glass, Brissette, & Seeman, 2000; Gehlert 
et al., 2008). Beside the psychosocial risk factors that were subject in this study, 
several types of individual risk factors that might explain socioeconomic health 
inequalities have been determined: health behavioural risk (smoking, sedentary 
lifestyle, diet) (Hemingway, 2007; Lynch, Davey Smith, Harper, & Bainbridge, 2006), 
work-related risk (Bosma et al., 1997; Siegrist & Marmot, 2004), and, in a more 
recent focus of research, biological risk, such as immunity (Dowd & Aiello, 2009; 
Evans et al., 2000) inflammation (Koster, Bosma, Penninx et al., 2006; Marmot, 
Shipley, Hemingway, Head, & Brunner, 2008) and even genetic predisposition 
(Johnson & Krueger, 2005; Shiels et al., 2011). However, the exact pathways includ-
ing potential sequences or interactions between biological, psychosocial, and life-
style risk factors leading to health are to yet unknown. Current evidence suggests 
that a person’s psychosocial environment not only determines his biological status, 
it is also related to the socioeconomic distribution of behavioural risk (Brunner, 
1997; Delpierre & Kelly-Irving, 2011; Siegrist & Marmot, 2004) and to a person´s 
well-being, his self-esteem and control beliefs (Siegrist & Marmot, 2004). Self-
esteem and control beliefs were also among the most important building blocks of 
the psychosocial profiles we have constructed (Chapter 5). Low self-efficacy or low 
self-esteem might lead to a more negative appraisal of circumstances, resulting in 
increased stress. This has previously been shown to lead to inflammation (Steptoe, 
Owen, Kunz-Ebrecht, & Mohamed-Ali, 2002) affecting health negatively. Low con-
trol beliefs might thus increase susceptibility to disease through compromised 
immune responses to stress. Low control beliefs have even been found to substan-
tially explain lower life expectancy in low SES (Bosma, et al., 1999): inflammation 
and immunity might be the mediating link, even independent of the well-known 
associations between low control and unhealthy behaviours. Future studies should 
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aim at unraveling these pathways, in order to more completely elucidate down-
stream risk and perhaps substantiate the key role for perceived control therein. 

Notwithstanding the fact that downstream risk factors are important determi-
nants of health inequalities, they are not the only risk factors. Upstream factors, 
features of the social environment that influence individual health status are more 
and more considered as important as the downstream factors (Berkman, et al., 
2000; Frohlich & Potvin, 2010; Marmot, 2005; Ogilvie, Craig, Griffin, Macintyre, & 
Wareham, 2009). Upstream factors comprise mid-level contextual factors such as 
housing, income, neighbourhood characteristics, and work environment, which are 
all considered important determinants of health (Turrell, 2002; Turrell, Kavanagh, 
Draper, & Subramanian, 2007), as well as macro level contextual factors. Macrocul-
tural and macro-economic factors are likely to be related with the well-being of 
people. Emile Durkheim was one of the first to explicitly recognise the influence of 
society, claiming that the social world constitutes a reality of its own, above and 
beyond the lives and experiences of individual persons. This claim was later modi-
fied by Giddens, who, in his Structuration Theory argued that this social world is 
constituted or produced by the active doings of subjects (Giddens, 1984). In other 
words, there is a mutual influence between social environment and individuals. It 
has been found that powerful determinants of health are inherent characteristics 
of society at large, such as a pronounced inequality of a country’s income distribu-
tion, a high degree of regional disparities or a lack of social coherence and poor 
social capital (Diez-Roux, 1998; Kawachi, Kennedy, Lochner, & Prothrow-Stith, 
1997; Wilkinson, 1996). Although the influence of macro level factors on health has 
been established, the direction of the influence, in case of income distribution, has 
not been unequivocally determined yet (Kawachi, et al., 1997; Mackenbach et al., 
2008). Alongside distributive politics, the way our society is organised and the 
norms and values we hold (be it often subconsciously) might also affect the persis-
tence of health inequalities. For instance, most Western societies, including the 
Netherlands, can be viewed as meritocracies. Dutch policies until the 1980s were 
based on the principle of solidarity aiming at social inclusion of all individuals in-
cluding those at the lower social ranks. Regardless of social background, everybody 
should have equal opportunities in life, starting with equal access to (higher) edu-
cation. However, what started out as a solidarity principle, social inclusion being 
highly valued, had and still has negative and unforeseen consequences in a society 
that thrives on individualism. Achievements (careerwise, educational, incomewise), 
in other words the ‘merits’, are attributed to personal effort, and therefore are 
personal gain. On the other hand, not being so successful is viewed as a personal 
mistake or a lack of effort, since opportunities are (theoretically) the same for eve-
ryone (De Botton, 2004). However, it has been found that the value of individual-
ism and personal responsibility can actually form a barrier in job-seeking. Finding a 
job is strongly associated with the use of social networks. In a study among US men 
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and women, Smith (Smith, 2007) found that a strong sense of individualism dictat-
ing that one should succeed based on his own efforts, prevented persons from 
using their social networks and therefore failed to find a job. Explanations as to 
why unemployed people are jobless are often thought of in terms of individual 
shortcomings (Gallie, 1994). This could easily lead to stigmatisation which can seri-
ously affect self-esteem and social relations (Berkman, et al., 2000; Link & Phelan, 
2006), providing evidence for the influence of upstream health risk factors on 
downstream health risk factors. The influence of upstream factors on psychosocial 
characteristics of individuals should be addressed in future research, in order to 
diminish health inequalities (Gehlert, et al., 2008; Ogilvie, et al., 2009). 

Lifecourse perspective 

In the study of health inequalities, the concept of a lifecourse approach to under-
stand these inequalities has become increasingly important in the last decade. The 
lifecourse perspective states that cumulative, differential exposure to health dam-
aging or health promoting circumstances can explain health inequalities (Kuh, Ben-
Shlomo, Lynch, Hallqvist, & Power, 2003; Lynch & Smith, 2005; Wadsworth, 1997). 
Determining ‘critical periods’, the timeframes in which future disease risk develops, 
is pivotal to timing interventions. Such critical periods can go back as far as birth, or 
even prebirth (Collins, David, Rankin, & Desireddi, 2009; Eriksson et al., 1999; Law-
lor, Ben-Shlomo, & Leon, 2004; Leon et al., 1998). We showed (chapter 6) that 
poverty in early life not only leads to a more unfavourable psychosocial profile, but 
also to poorer health compared with people who did not grow up in poverty. An 
important question here is whether it is SES that primarily determines health (so-
cial causation) or (childhood) health determining one’s ultimate position on the 
social ladder (health selection). From a lifecourse perspective, both could be at play 
and in previous studies indeed evidence has been found for either of them (Lich-
tenstein, Harris, Pedersen, & McClearn, 1993; Stansfeld, Clark, Rodgers, Caldwell, & 
Power), although arguably the stronger evidence exists for social causation (Link & 
Phelan, 1996; Phelan & Link, 2005). In chapter 6, we found a strong effect of early 
life poverty on adult health regardless of adulthood education, suggesting a tempo-
ral order that leads from socioeconomic status to health, which underpins the so-
cial causation perspective. However, we do need to be cautious in our interpreta-
tion, since we did not take into account the health status in early life and therefore 
we cannot rule out health selection mechanisms. In chapter 7, we found that 
among people with depression less educated individuals carry the higher disease 
burden. These findings cannot be explained from the perspective of health selec-
tion, because with the depressive disorder diagnosed in the last 6 months; this 
excess disease burden could not have caused the lower educational level in this 
population of persons aged 24 years and older. However, we cannot discard the 
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selection mechanism for the total population of depressed individuals, not only is 
the prevalence of depressive disorder higher among lower socioeconomic status 
groups (Everson, Maty, Lynch, & Kaplan, 2002), but occurrence at a young age 
might hamper education, or have serious effects on income through loss of work, 
especially considering the excess disease burden we found in this low SES group. 
Based on the existing evidence, it seems that both mechanisms, social causation 
and health selection, simultaneously contribute to the persistence of health ine-
qualities, and both should be taken into consideration when developing interven-
tions at tackling these inequalities. 

Limitations 

Some methodological limitations need to be acknowledged. Firstly, associations 
found in 3 studies (chapters 3, 6 and 7) were based on cross-sectional analyses, 
which do not allow us to make causal inferences. No longitudinal data were avail-
able for these analyses. This is in particular important for chapter 6 in which we 
examined the associations between early life poverty, later life health and psycho-
social profile. We do know, however, from the results of study in chapter 5, which 
was based on a longitudinal design, that the effect of the psychosocial profile on 
self-rated health at follow-up remained even after controlling for baseline self-
rated health, suggesting a causal ordering between psychosocial profile and health. 
Further, chapter’s 6 results were based on a case-control design, so we cannot rule 
out recall bias influencing both the self-report of health and psychosocial profile. 
This needs to be addressed in future longitudinal studies, by adjusting for baseline 
health. As for the consequences of the cross-sectional design for the results in 
chapter 7, we proved accumulation of adversity in less educated depressed indi-
viduals, but it would be worthwhile to study the mutual influences of these adversi-
ties by means of longitudinal data. 

Secondly, four of the studies described are based on a late middle-aged and 
older population (chapters 3, 4, 5 and 6), which may have had consequences for 
the validity of the measurement instruments. The mean scoring levels on the psy-
chosocial attributes, especially on the hostility-related attributes, were relatively 
low compared with the scale ranges. This could be a consequence of socially desir-
able answering that may be more common in older persons (Gibson, 1997), but it 
could also be a true age effect, i.e. that older persons are less hostile, less aggres-
sive, less angry and less rebellious than younger persons (McDermott & Apter, 
1987; Meesters, et al., 1996; Siegler et al., 2003). Despite these low scoring levels 
we still found significant effects for cognitive hostility on all-cause mortality (chap-
ter 4) and for the psychosocial profile on self-rated health (chapter 5 and 6). 
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Thirdly, as in all cohort studies, we had to deal with non-response, attrition and 
missing data. The non-response was important in the studies based on the SMILE 
participants of 55 years and older. They were asked to give informed consent to 
linkage of their questionnaire data with medical data. Depending on the baseline, 
60% (chapter 5) to 66% (chapter 4) consented to linkage. Sensitivity analyses 
showed that the people who consented did not differ by age, sex, or educational 
level from the persons who did not consent (chapters 4 and 5). The number of 
missing data varied per study, from as low as 10% for the psychometric evaluation 
of the Social Reactivity Scale (chapter 3) to as high as 37% in the examination of the 
psychosocial profile as predictor of health (chapter 5). We addressed these missing 
values by running sensitivity analyses and in one occasion by multiple imputation 
(chapter 4). The results of the sensitivity analyses differed according to the defini-
tion of the target population, the timing of the baseline measurement and the 
variables included, but they did not point to any serious bias in our results. Attri-
tion, an important issue in the longitudinal analyses (chapters 2, 4, 5) and the 
analyses using an extended baseline measurement (chapter 6) was in general age-
related, (those included in the analyses were younger), they were sex-related 
(those included were more likely to be male), and health-related (those included 
reported better health). We cannot be sure how this might have biased our results. 
It has been shown, however, that attrition, especially in older populations affects 
the estimation of prevalences rather than affecting estimations of associations 
(Deeg, 2002). 

Implications 

The present findings provide a good starting point to shape future research, and 
they also have implications for practice and policy. This will be discussed below. 

Studying the interplay between psychosocial health risk factors 

Clustering individuals based on their scoring levels on a number of psychosocial risk 
factors has proven a valid approach to determine psychosocial risk of poor (self-
rated) health. Although this approach takes into account the covariation and inter-
play between psychosocial risk factors, the exact pathways between these factors 
remain unknown. One way to proceed in unraveling these pathways could be set-
ting up a longitudinal population-based cohort study, preferably comprising indi-
viduals from all age groups, and measure these psychosocial factors and health at 
regular intervals with a substantial follow-up period, from a lifecourse perspective. 
Such a design would allow us to examine possible additive or multiplicative effects 
of the psychosocial factors on health, and also focus on the development and the 
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dynamics of the psychosocial profile over time. Using such an approach, we could 
investigate the claim stated in interpersonal theory that the personality develops in 
concordance with the social environment in an iterative process (Pincus & Ansell, 
2003). Personality is prone to change over the life-course (Roberts, Walton, & 
Viechtbauer, 2006). Given the health risk of adverse profiles and high adverse scor-
ing levels (chapters 4, 5 and 6), we hypothesise that in younger people with higher 
adverse scoring levels the effects on health might even be stronger. Studying these 
effects in different age-groups would enable us to test these expectations. This 
would undoubtedly increase our understanding of psychosocial mechanisms lead-
ing to health status, and it might help shape and time interventions aimed at im-
proving population health and diminish health inequalities. However, in the con-
temporary political climate, taking into account the financial crisis, the (financial) 
feasibility of such a design may be low. Another option to evaluate what growing 
up and living in socioeconomic hardship really means for those involved and how it 
affects their psychosocial functioning and health status is by interviewing the peo-
ple involved. The evidence thus far collected is predominantly based on quantita-
tive research, aimed at establishing associations and make causal inferences. But 
what actually goes on in people’s lives at the lower end of the socioeconomic lad-
der, and the meaning those individuals attach to their lives and their health, might 
shed some new light on this matter. Narratives might provide a perfect tool to 
increase understanding about the interplay between psychosocial health risk fac-
tors. In addition, people living in unfavourable socioeconomic conditions can be 
involved in research agenda setting, in analogy with the trend (small scale so far) in 
medical ethical research where patients are considered important stakeholders in 
research and treatment of their conditions (Abma, Molewijk, & Widdershoven, 
2009). Until now, lower SES individuals have been mere recipients of interventions 
targeted at tackling health inequalities (Mackenbach, 2010; Mackenbach & Bakker, 
2003; Mackenbach & Stronks, 2002).Research agenda setting will benefit from 
involvement of all the important stakeholders, but also more involvement in devel-
oping (health) interventions might improve compliance to these interventions. 
Preferably, a combination of both methodologies, quantitative and qualitative, will 
be applied. 

Studying the interplay between psychosocial and other (upstream and 
downstream) health risk factors 

Besides the interplay between psychosocial risk factors, the relationships between 
psychosocial risk, health behaviours, biological risk and societal risk are also impor-
tant topics for future studies. A holistic approach, comprising these different types 
of risk factors and establishing pathways that lead from SES to health outcomes, 
does more justice to the multifactorial origin of the inequalities. To determine the 
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contribution of downstream and mid-level and macro-level upstream factors to 
health inequalities, a multilevel design is preferably used (Diez-Roux, 1998). Apart 
from addressing the gap in knowledge concerning the influence of societal risk 
factors on psychosocial status, we need to focus on underlying biological pathways 
- such as stress-induced inflammation and stress-related compromise of immunity - 
that might explain the contribution of psychosocial characteristics to health ine-
qualities (Dowd & Aiello, 2009; Evans, et al., 2000; Koster, Bosma, Penninx, et al., 
2006; Marmot, et al., 2008). These pathways and sequencing might best be studied 
in a longitudinal design (see recommendation above). 

Implications for policy and practice 

This research does not directly lead to shaped and tailored interventions. However, 
the outcomes may help towards an increased understanding of the important role 
that psychosocial attributes play in explaining health inequities, and of unfavour-
able characteristics developing in concordance with each other and with socioeco-
nomic circumstances. Therefore, in future interventions targeting health inequali-
ties, a person’s psychosocial profile needs to be taken into account. We most cer-
tainly do not advocate collective psychotherapy for those in lower SES groups. The 
danger in addressing merely downstream factors lies in ‘blaming the victim’, and 
we argued above that upstream risk factors might be as important as downstream 
factors. Both upstream and downstream psychosocial health risk factors need to be 
explicitly included in designing interventions directed at reducing health inequali-
ties. We recommend more involvement of all stakeholders (including low SES peo-
ple) in the design of interventions which might in turn lead to more empowerment 
and to feeling more in control. In designing interventions, the timing of deliverance 
is of great importance (see chapter 6). In general we state that reducing health 
inequalities is not as high on the (Dutch) political agenda as we would like. Policies 
and interventions are often fragmented and lack focus and thorough evaluation. As 
Mackenbach stated in his review on interventions aimed at tackling health inequali-
ties: ‘for the foreseeable future we need less ambitious aims, more focused ap-
proaches, and much more and better evaluation’ (Mackenbach, 2010). The evalua-
tion of adequately designed interventions and their effectiveness might also help in 
unraveling certain mechanisms between risk factors or in defining important con-
tributors to health inequalities. In addition to aiming at improving interventions, we 
strongly advocate investing in observational longitudinal research to unravel the 
mechanisms leading from socioeconomic status to health through psychosocial 
risk. Only in truly understanding these health damaging pathways does the key lie 
to substantially reduce social health inequalities. 
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SUMMARY 

This thesis examines the associations between socioeconomic status, psychosocial 
health risk factors, and health. 
 
Chapter 1 outlines the background and presents the objectives of this thesis. So-
cioeconomic inequalities in health generate a major public health problem world-
wide. With each step down the socioeconomic ladder health gets poorer and life 
expectancy shorter. Most interventions aimed at reducing health inequalities have 
been based on eliminating or diminishing risk, with risk factors determined by prior 
research. Evidence so far indicates that psychosocial factors could be of major im-
portance in the explanation of socioeconomic health inequalities, either through 
their direct long-term adverse effects on the immune and cardiovascular systems 
or indirectly through lifestyle effects. Adverse (levels of) psychosocial characteris-
tics are more highly prevalent at lower socioeconomic status (SES), such as depres-
sive symptoms, hostility, neuroticism, low control beliefs, ineffective coping 
mechanisms, lack of social support, and social isolation, perhaps due to a long-term 
exposure to adverse circumstances, which might originate in childhood, when one 
is socialised within unfavourable surroundings. There is also a substantial body of 
evidence which demonstrates that individual psychosocial factors affect (somatic) 
health and longevity. Given these findings, it is highly likely that unfavourable so-
cioeconomic conditions, and growing up in them, affect health through psychoso-
cial make-up. As yet, the contributions of those psychosocial factors to social health 
inequalities are relatively understudied. Further, psychosocial risk factors are often 
included separately and individually in various studies. However, they might have 
synergistic effects on health and longevity; many psychological attributes are inter-
related. Taking account of this covariation and the potentially synergistic effects on 
health outcomes might add to their predictive power for health inequalities. In this 
thesis we set out to study the associations between socioeconomic status (SES), 
psychosocial risk factors and health, in order to increase understanding of health 
inequalities and the extent to which psychosocial risk contributes to these inequali-
ties, thereby taking account of a lifecourse perspective. We also specifically focused 
on the measurement and operationalisation of psychosocial risk. We shaped our 
research according to four main research questions: 

1. What psychosocial attributes are important in their relationship with SES 
and how can they be measured? 

2. What psychosocial attributes are important in their relationship with 
health and how can they be measured? 

3. Do psychosocial factors contribute to explaining health from SES? 
4. What is the influence of early life poverty on a person’s psychosocial pro-

file and health in later life? 
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Besides these four questions we also studied the likelihood of health-related adver-
sities across different educational levels in persons with a psychiatric disorder. 
 
Chapter 2 addresses the question whether hostility and depressive symptoms, two 
well known risk factors for cardiac disease, contribute to the income inequalities in 
hospital admission because of incident ischaemic heart disease (IHD) (research 
question 3). This has been examined in a Dutch prospective population-based co-
hort study (GLOBE study), with participants aged 15 to 74 years (n=2,374). Self-
reported data on income, hostility and depressive symptoms, lifestyle, and bio-
medical factors, were linked to hospital admissions due to incident IHD over a pe-
riod of 12 years follow-up. By means of Cox proportional hazard models the contri-
butions of hostility and depressive symptoms to the association between income 
and time to incident IHD were studied. The relative risk of incident IHD was highest 
in the lowest income group, with a hazard ratio of 2.71 (95% CI 1.60–4.61). Men in 
the lowest income groups reported more adverse lifestyles and biomedical factors, 
which contributed to their higher risk of incident IHD. Unhealthy levels of hostility 
in particular contributed to the income differences in incident IHD among women. 
The low number of IHD incidents in the women, however, warrants additional re-
search in larger samples. 
 
Apart from depressive symptoms and hostility, rebelliousness, an innovative con-
cept, might be of importance to socioeconomic status and health (research ques-
tions 1 and 2). Rebelliousness might influence health via opposing health cam-
paigns and refraining from healthy behaviours. Rebelliousness is measured by the 
Social Reactivity Scale, a 14-item questionnaire. In Chapter 3, we examined the 
psychometric properties of this scale, encompassing the factor structure, the inter-
nal consistency and the construct validity in two Dutch samples of the SMILE and 
MAAS study (mean age 69 and 60 respectively.) We could confirm the two-factor 
structure of the scale; proactive and reactive rebelliousness. We found moderate 
support for the reliability and construct validity of the scale. Findings were sugges-
tive of rebelliousness, firstly, being associated with low control beliefs, secondly, 
being related to hostility, and, thirdly, also heightening the risk of engaging in un-
healthy behaviours and that of poor health (perhaps through deliberately rejecting 
health education messages). Contrary to our expectations, higher levels of rebel-
liousness were found in higher SES groups, not in lower SES groups. 
 
Chapter 4 describes the association between hostility, anger, aggression, rebel-
liousness, and all-cause mortality in a late middle-aged and older population (re-
search question 2). Most but not all evidence supports hostility-related attributes 
to increase mortality risk. However, studies usually include single attributes, their 
effects have been studied predominantly in younger populations and behavioural 
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pathways explaining the mortality effect seem to differ by age. Data were derived 
from the longitudinal Dutch SMILE study among 2,679 late middle-aged and older 
Dutch people. Psychological characteristics were self-reported in 2004/2005 and 
mortality was monitored from 2005 to 2010. Cox regression analyses were used to 
calculate the mortality risk by each unique psychological variable with additional 
adjustments for the other psychological variables, and for health behaviours. Base-
line adjustments included age, sex, educational level and prevalent morbidity. Cog-
nitive hostility was associated with all-cause mortality, independent of health be-
haviours (on a scale ranging from 6 to 30, the hazard ratio was 1.05; 95% CI: 1.01 – 
1.09). Anger, aggression and rebelliousness were not associated with mortality risk. 
 
In Chapter 5 we used a new approach in establishing psychosocial health risk; 
thereby taking into account potentially synergistic effects between different psy-
chosocial characteristics (research question 2). Prospective, longitudinal data from 
1912 Dutch participants from the SMILE study aged 55–91 years were used to de-
termine distinct psychosocial profiles using two-step cluster analysis. By means of a 
two-step cluster analysis, these individuals were grouped, characterised by a dis-
tinct profile, based on their scoring levels on a range of psychosocial variables, 
including psychological attributes and functioning, coping styles and social support. 
The predictive power of these profiles over a five-year follow-up was determined 
by the Schwarz Bayesian Information Criterion (BIC) for Cox regression models for 
GP-diagnosed somatic morbidity and all-cause mortality, and logistic regression 
models for self-rated health. Three distinct psychosocial risk profiles emerged: an 
adverse, an average and a beneficial profile. These profiles strongly predicted self-
rated health but not morbidity or mortality. Based on the BICs, the cluster (profile) 
model proved to be a stronger predictor than the model comprising individual 
psychosocial characteristics in predicting self-rated health, substantiating the rele-
vance of looking at accumulation of and possibly synergism between psychosocial 
factors. 
 
In Chapter 6 we examined the associations between early life SES, adulthood SES, 
psychosocial profiles and self-rated health (research questions 3 and 4). Early life 
socioeconomic status has been associated with health status in later life, either 
through, or independent of, adulthood socioeconomic status. Apart from health 
behavioural risk, psychosocial functioning might be an important explanatory fac-
tor, being related not only to early life circumstances but also to health status. We 
set out to determine whether early life poverty was associated with self-rated 
health independently of adulthood socioeconomic status, and the extent to which 
the psychosocial profile contributed to this association. We used cross-sectional 
data on socio-demographics, early life poverty, psychosocial profile (adverse, aver-
age or beneficial), health behaviours and self-rated health collected among 1688 
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late middle and older aged participants of the Dutch SMILE study. By means of 
logistic regression analyses we calculated the association between early life pov-
erty and self-rated health; we compared this with models separately and simulta-
neously including adulthood education, psychosocial profile, and health behav-
iours, adjusted for age and sex. Individuals who had experienced poverty in early 
life reported more often less than good health (OR = 1.52, 95% CI 1.06–2.18) than 
their better off counterparts, partially independent of adulthood educational level. 
The psychosocial profile explained a substantial part of the excess risk of early life 
poverty for less than good health, while health behaviours hardly contributed at all. 
These results suggest that health status in later life results from pathways starting 
in early life, with adverse socioeconomic conditions in that critical period sensitis-
ing people towards more adverse psychosocial functioning, leading in turn to 
poorer self-rated health compared with people who had a better start in life. 
 
Chapter 7 describes the educational patterning of health-related adversities in 
individuals diagnosed with a major depressive disorder. Major depressive disorder 
and depression severity are socially patterned, disfavouring individuals from lower 
socioeconomic groups. Depressive disorders are associated with several (adverse) 
health-related outcomes, such as cardiac risk (measured by the metabolic syn-
drome), lifestyles, psychological function and treatment modalities (medication or 
psychotherapy). We used cross-sectional medical and psychiatric data from 992 
participants of the Netherlands Study of Depression and Anxiety (NESDA) with a 
diagnosed current major depressive disorder. Associations of education with the 
metabolic syndrome, health behaviours, psychological outcomes, and with treat-
ment modalities, adjusted for depression severity, were examined by means of 
(multinomial and binary) logistic and linear regression analyses. We found that in 
addition to and independent of major depression being more severe in the less 
educated patients, metabolic syndrome, current smoking, low alcohol consump-
tion, hopelessness and low control were more prevalent in a group of less educated 
individuals, compared with their more highly educated peers. The less educated 
persons were more likely to be treated with antidepressant medication and less 
likely to receive psychotherapy treatment. None of these observations were ex-
plained by a higher depression severity in the less educated group. 
 
In Chapter 8 the main conclusions are presented and the findings are interpreted in 
light of the current discourse on socioeconomic health inequalities. Our results 
showed that psychosocial risk is an important contributor to socioeconomic health 
inequalities, in particular when the possible synergy between different psychosocial 
attributes is taken into account. The effects of psychosocial risk on health are sub-
stantial, even in late middle and old age. The psychosocial profile seems to origi-
nate partially in early life; those who grew up in poverty more often have an ad-
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verse psychosocial profile explaining their poor health to a large extent. In addition, 
we found that the disease burden in individuals suffering from a major depression 
is educationally patterned, disfavouring the less educated. 

The present findings can shape future research in this field. The holistic ap-
proach, encompassing total psychosocial functioning has proven to be more valid 
for the prediction of health and for socioeconomic health inequalities than merely 
measuring a single psychosocial characteristic. However, the exact interplay be-
tween these attributes need to be unravelled in future research, either by means of 
a prospective population-based cohort study including different age groups with a 
long-term follow-up period, or by collecting the narratives of persons that live in 
sustained economic hardship within a mixed-methods approach. Further, the inter-
relationships with health behavioural, biological, and societal health risk factors 
need to be addressed as well, in order to determine chains of risk (by additive or 
multiplicative effects), the `toxic´ components, the temporal ordering, and the 
onset of risk, in order to reduce health inequalities. In addition to an ongoing in-
vestment in observational longitudinal research to unravel the mechanisms leading 
from socioeconomic status to health, we recommend that interventions address 
upstream and downstream risk factors and that they be thoroughly evaluated. 
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SAMENVATTING 

In dit proefschrift worden de associaties tussen sociaaleconomische status, psycho-
sociale risicofactoren, en gezondheid onderzocht.  

In Hoofdstuk 1 worden de achtergrond en doelen van het proefschrift beschreven. 
Sociaaleconomische gezondheidsverschillen vormen wereldwijd een groot 
probleem voor de publieke gezondheid. Iedere trede lager op de sociaalecono-
mische ladder gaat gepaard met een slechtere gezondheid en een lagere levens-
verwachting. De meeste interventies gericht op het verkleinen van deze gezond-
heidsverschillen zijn gebaseerd op het elimineren of verkleinen van gezondheids-
risico's, waarbij de risicofactoren zijn vastgesteld in eerder onderzoek. Weten-
schappelijk bewijs tot dusverre duidt op het grote belang van psychosociale fac-
toren in het verklaren van sociaaleconomische gezondheidsverschillen. Enerzijds 
door directe ongunstige lange-termijn effecten op het immuunsysteem en cardio-
vasculaire systeem, of anderzijds indirect door leefstijleffecten. Ongunstige psycho-
sociale kenmerken, zoals depressieve symptomen, hostiliteit, neuroticisme, laag 
niveau van ervaren controle, ineffectieve coping stijlen, gebrek aan sociale steun, 
en sociale uitsluiting komen relatief vaak voor bij personen met een lage sociaale-
conomische status (SES). Waarschijnlijk wordt dit veroorzaakt door een langdurige 
blootstelling aan ongunstige omstandigheden. Geboren worden en opgroeien in 
dergelijke omstandigheden beïnvloedt de ontwikkeling van de persoonlijkheid, van 
copingstijlen en van sociale relaties mogelijkerwijs op een negatieve manier. Er is 
ook substantieel bewijs voor de invloed van individuele psychosociale kenmerken 
op gezondheid en levensverwachting. Gegeven deze bevindingen is het aanne-
melijk dat opgroeien in ongunstige sociaaleconomische omstandigheden de ge-
zondheid beïnvloedt via psychosociale factoren. Tot nu toe is de bijdrage van psy-
chosociale factoren aan de sociaaleconomische gezondheidsverschillen relatief 
weinig onderzocht. Verder zijn psychosociale effecten op gezondheid meestal los 
van elkaar bestudeerd in de verschillende studies. Echter, mogelijk hebben deze 
factoren een synergistisch effect op gezondheid en levensverwachting; veel van 
deze factoren zijn immers geassocieerd met elkaar. Rekening houden met deze 
covariatie en de mogelijke synergistische effecten op gezondheidsuitkomsten kan 
bijdragen aan een beter begrip van het ontstaan van gezondheidsverschillen. 

Het doel van dit proefschrift is om de associaties tussen SES, psychosociale risi-
cofactoren en gezondheid in een levensloop perspectief vast te stellen, om het 
inzicht in gezondheidsverschillen, en de mate waarin psychosociaal risico daaraan 
bijdraagt, te vergroten. Daarbij hebben we ons ook specifiek gericht op het meten 
en operationaliseren van psychosociaal risico. Deze studie is vormgegeven aan de 
hand van vier hoofdvraagstellingen: 
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1. Welke psychosociale kenmerken zijn in belangrijke mate geassocieerd met 
SES en hoe kunnen deze kenmerken worden gemeten?  

2. Welke psychosociale kenmerken zijn belangrijk voor gezondheid en hoe 
kunnen ze worden gemeten? 

3. Dragen psychosociale factoren bij aan de verklaring van sociaaleconomi-
sche gezondheidsverschillen? 

4. Wat is de invloed van ervaren armoede in de kindertijd op het psychosoci-
aal profiel en de gezondheid van een persoon op latere leeftijd?  

Naast deze vier vraagstellingen, hebben we ook de associatie bestudeerd tussen 
opleidingsniveau en gezondheidsgerelateerde kenmerken in een subgroep van 
personen met een ernstige depressie.  
 
In Hoofdstuk 2 wordt de vraagstelling beantwoord of hostiliteit en depressieve 
symptomen, twee bekende risicofactoren voor hartziekte, bijdragen aan inkomens-
verschillen in ziekenhuisopname ten gevolge van incidente ischemische hartziekte 
(IHD) (onderzoeksvraagstelling 3). Dit is onderzocht door middel van een prospec-
tieve cohortstudie (GLOBE), bestaande uit Nederlandse respondenten uit de alge-
mene populatie van 15-74 jaar (n= 2374). Zelfgerapporteerde gegevens over inko-
men, hostiliteit en depressieve symptomen, leefstijl, en biomedische factoren zijn 
gekoppeld aan ziekenhuisopnamen ten gevolge van incidente IHD over een periode 
van 12 jaar. Door middel van Cox regressie is de bijdrage van hostiliteit en depres-
sieve symptomen aan de associatie tussen inkomen en tijd tot ziekenhuisopname 
onderzocht. Het relatieve risico van incidente IHD was het hoogst in de laagste 
inkomensgroep, met een hazard ratio van 2.71 (95% BI 1.60-4.61). Mannen uit de 
laagste inkomensgroep rapporteerden vaker een ongezonde leefstijl en ongunstige 
biomedische factoren, welke bijdroegen aan het hogere risico op incidente IHD in 
die groep. Met name een hoge mate van hostiliteit droeg bij aan inkomensverschil-
len in incidente IHD bij vrouwen. Het geringe aantal incidente IHD gevallen bij 
vrouwen maakt verder onderzoek in grotere steekproeven echter noodzakelijk.  
 
Naast depressieve symptomen en hostiliteit is rebellie, een innovatief concept, 
mogelijk van belang voor SES en voor gezondheid (onderzoeksvraagstelling 1 en 2). 
Rebellie zou, door weerstand tegen gezondheidsvoorlichting en het nalaten van 
gezond gedrag, gezondheid kunnen beïnvloeden. Rebellie is in onderhavig proef-
schrift gemeten met behulp van de Social Reactivity Scale (SRS), een vragenlijst 
bestaande uit 14 items. In Hoofdstuk 3 hebben we de psychometrische eigen-
schappen van de SRS, waaronder de factor structuur, interne consistentie en con-
structvaliditeit, onderzocht in twee steekproeven van de SMILE en MAAS studie 
(met een gemiddelde leeftijd van resp. 69 en 60 jaar). De twee-factor structuur, 
proactieve en reactieve rebellie, werd bevestigd. Er was matig bewijs voor de be-
trouwbaarheid en constructvaliditeit van de schaal. De bevindingen lieten zien dat 
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rebellie negatief geassocieerd is met ervaren controle en positief geassocieerd met 
hostiliteit, en dat een hogere mate van rebellie leidt tot schadelijker gezondheids-
gedrag en een slechtere gezondheid (mogelijk door verzet tegen gezondheidsvoor-
lichting). In tegenstelling tot onze verwachtingen kwam een hoge mate van rebellie 
vaker voor onder personen met een hoge SES in vergelijking met personen met een 
lage SES.  
 
In Hoofdstuk 4 worden de associaties tussen hostiliteit, woede, agressie, rebellie en 
sterfte beschreven in een populatie van personen van middelbare en oudere leef-
tijd (onderzoeksvraagstelling 2). Eerdere bevindingen tonen nagenoeg alle aan dat 
er een verhoogd sterfterisico is onder degenen die een hoge mate van hostiliteit of 
gerelateerde persoonlijkheidskenmerken, zoals woede of aggressie,vertonen. Ge-
woonlijk wordt echter telkens slechts één kenmerk onderzocht en zijn de effecten 
voornamelijk bestudeerd in jongere populaties. Bovendien is gevonden dat ge-
zondsheidsgedrag, dat de effecten van persoonlijkheidskenmerken op sterfte zou 
kunnen verklaren varieert met de leeftijd. Gegevens zijn afkomstig van het longitu-
dinale Nederlandse SMILE onderzoek, betreffende 2679 Nederlanders van middel-
bare en oudere leeftijd. De psychologische kenmerken zijn zelfgerapporteerd in 
2004/2005 en sterfte is continu geregistreerd tussen 2005 en 2010. Door middel 
van Cox regressie analyses is de sterftekans voor elk van de psychologische ken-
merken berekend, gecontroleerd voor de andere psychologische kenmerken en 
voor gezondheidsgedrag. In alle modellen werd eveneens gecontroleerd voor leef-
tijd, geslacht, opleidingsniveau en aanwezige ziekte bij aanvang van de metingen. 
Cognitieve hostiliteit was geassocieerd met sterfte, onafhankelijk van gezondheids-
gedrag (op een schaal van 6-30, de hazard ratio was 1.05; 95% BI 1.01 – 1.09). 
Woede, agressie en rebellie waren niet geassocieerd met het sterfterisico.  
 
In Hoofdstuk 5 hebben we een nieuwe benadering in het bepalen van psychosoci-
aal gezondheidsrisico onderzocht, door rekening te houden met mogelijke syner-
gistische effecten tussen verschillende psychosociale kenmerken (onderzoeksv-
raagstelling 2). Prospectieve longitudinale data van 1912 Nederlandse deelnemers, 
in de leeftijd van 55-91 jaar, aan het SMILE onderzoek zijn gebruikt om (afzonderlij-
ke) psychosociale profielen vast te stellen door middel van een ‘two-step’ clustera-
nalyse. Op basis van de scores op verschillende psychosociale kenmerken, waaron-
der psychologische kenmerken, psychisch functioneren, copingstijlen en sociale 
steun, werden deelnemers in groepen, gekenmerkt door een afzonderlijke profiel, 
ingedeeld. De voorspellende waarde van deze profielen voor gediagnosticeerde 
somatische ziekte en sterfte over een periode van 5 jaar werd vastgesteld door 
middel van de Schwarz Bayesian Information Criterion (BIC) voor Cox regressie, en 
de voorspellende waarde voor ervaren gezondheid over dezelfde periode door de 
BIC voor logistische regressie. Drie afzonderlijke psychosociale profielen konden 
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worden onderscheiden: een ongunstig, een gemiddeld, en een gunstig profiel. Deze 
profielen voorspelden ervaren gezondheid in sterke mate, maar niet gediagnosti-
ceerde ziekte of sterfte. De profielen (clusters) bleken een betere voorspeller van 
gezondheid dan de cumulatieve individuele psychosociale kenmerken volgens de 
BIC’s, wat de relevantie voor onderzoek naar opeenstapeling en mogelijke syner-
gistische effecten van psychosociale factoren bevestigt. 
 
In Hoofdstuk 6 zijn de associaties tussen SES in de vroege jeugd en tijdens volwas-
senheid, psychosociale profielen en ervaren gezondheid onderzocht (onderzoeksv-
raagstelling 3 en 4). SES in de vroege jeugd is in eerdere studies geassocieerd met 
gezondheid tijdens het latere leven, zowel onafhankelijk of juist afhankelijk van SES 
tijdens volwassenheid. Mogelijk is psychosociaal functioneren, naast gezondheids-
gedrag, een belangrijke verklarende factor voor een hoger gezondheidsrisico van 
vroege lage SES; eerdere bevindingen tonen aan dat psychosociaal functioneren 
niet alleen gerelateerd is omstandigheden in de vroege jeugd maar ook aan ge-
zondheid. Het doel van deze studie was om te bepalen of armoede tijdens de vroe-
ge jeugd geassocieerd was met ervaren gezondheid onafhankelijk van SES tijdens 
volwassenheid, en de mate waarin het psychosociaal profiel bijdroeg aan deze 
associatie. Hiervoor werden cross-sectionele gegevens van 1688 deelnemers aan 
het SMILE onderzoek gebruikt, over sociodemografische kenmerken, armoede 
tijdens de vroege jeugd, het psychosociaal profiel (ongunstig,gemiddeld, gunstig), 
gezondheidsgedrag en ervaren gezondheid. Door middel van logistische regressie 
analyses hebben we de associatie tussen armoede tijdens de vroege jeugd en erva-
ren gezondheid op latere leeftijd berekend; deze hebben we vergeleken met mo-
dellen waarin ook SES tijdens volwassenheid, psychosociaal profiel en gezond-
heidsgedrag opgenomen waren, zowel afzonderlijk als simultaan. In alle analyses 
werd gecontroleerd voor leeftijd en geslacht. Personen die armoede ervoeren tij-
dens de vroege jeugd rapporteerden vaker ongezondheid (OR = 1.52, 95% BI 1.06-
2.18), dan personen die geen armoede hadden gekend. Dit risico bleek gedeeltelijk 
onafhankelijk te zijn van hun sociaaleconomische status tijdens volwassenheid. Het 
psychosociaal profiel verklaarde een substantieel gedeelte van het extra risico op 
ongezondheid door ervaren armoede, terwijl gezondheidsgedrag nauwelijks 
bijdroeg aan dit extra risico. Deze bevindingen suggereren dat de gezond-
heidstoestand op latere leeftijd terug te voeren is op de vroege jeugd, dat on-
gunstige sociaaleconomische omstandigheden in deze periode personen gevoelig 
maakt voor een ongunstige psychosociale ontwikkeling, wat weer leidt tot grotere 
ongezondheid in vergelijking met personen die een betere start in het leven heb-
ben.  
 
In Hoofdstuk 7 worden de opleidingsverschillen in gezondheidsgerelateerde on-
gunstige factoren (zoals roken of bijkomende psychologische problemen) onder 
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personen met een gediagnosticeerde depressieve stoornis beschreven.  De preva-
lentie van depressieve stoornissen alsmede de ernst hiervan (er zijn 3 gradaties) is 
sociaal bepaald: personen met een lage SES hebben vaker een depressieve stoornis 
en vaker een ernstige depressieve stoornis dan personen met een hoge SES. De-
pressieve stoornissen zijn geassocieerd met een aantal (ongunstige) gezondheids-
gerelateerde uitkomsten, zoals het risico op hartziekten (gemeten door het meta-
bool syndroom), leefstijl, psychologisch functioneren en soorten behandeling (psy-
chotherapie of medicatie). Cross-sectionele medische en psychiatrische gegevens 
zijn gebruikt van 992 deelnemers van de Nederlandse Studie naar Depressie en 
Angst (NESDA), allen recent gediagnosticeerd met een depressieve stoornis. Asso-
ciaties tussen enerzijds opleiding en anderzijds metabool syndroom, gezondheids-
gedrag, psychologische uitkomsten en soort behandeling, gecontroleerd voor ernst 
van de depressie zijn onderzocht door middel van (multinomiale en binaire) logisti-
sche en lineaire regressie analyses. Niet alleen was de de depressie onder laagop-
geleide deelnemers ernstiger, ook bleek dat onafhankelijk van de ernst, het meta-
bool syndroom, roken, lage alcohol consumptie, gevoelens van hopeloosheid en 
lage ervaren controle vaker voorkwamen bij lager opgeleide personen dan bij ho-
ger opgeleide personen. Laagopgeleiden kregen vaker een behandeling met anti-
depressiva en minder vaak psychotherapie dan hoger opgeleiden. Geen van deze 
opleidingsverschillen werden verklaard door de hogere mate van ernst van de de-
pressie onder de laagopgeleiden.  
 
In Hoofdstuk 8 worden de belangrijkste conclusies gepresenteerd en worden de 
bevindingen geïnterpreteerd in het licht van de huidige discussie binnen de litera-
tuur over sociaaleconomische gezondheidsverschillen. Onze resultaten laten zien 
dat psychosociaal risico in belangrijke mate bijdraagt aan sociaaleconomische ge-
zondheidsverschillen, in het bijzonder als ook de mogelijke synergie tussen de ver-
schillende kenmerken in ogenschouw wordt genomen. De effecten van psychosoci-
aal risico op gezondheid zijn substantieel, zelfs op middelbare en latere leeftijd. Het 
psychosociaal profiel lijkt gedeeltelijk zijn oorsprong te hebben in de vroege jeugd; 
zij die opgroeiden in armoede hebben vaker een ongunstig psychosociaal profiel, 
en dit verklaart voor een groot deel hun grotere ongezondheid. Naast deze bevin-
dingen is er tevens gebleken dat er opleidingsverschillen zijn in de ziektelast ten 
gevolge van een depressieve stoornis, deze ziektelast is groter in laagopgeleiden.  

Deze bevindingen kunnen als leidraad dienen voor toekomstig onderzoek op 
dit terrein. Het in ogenschouw nemen van het gehele psychosociaal functioneren is 
een meer valide benadering voor de voorspelling van gezondheid en van sociaale-
conomische gezondheidsverschillen, dan het slechts meten van een enkel psycho-
sociaal kenmerk. De precieze interactie tussen deze kenmerken zal echter verder 
bestudeerd moeten worden in toekomstig onderzoek, bij voorkeur in een mixed-
methods benadering; enerzijds door middel van prospectieve cohortstudies met 
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een langdurige follow-up waarin verschillende leeftijdsgroepen gerepresenteerd 
zijn, anderzijds door middel van narratief onderzoek bij personen die langdurig in 
ongunstige sociaaleconomische omstandigheden verkeren. Verder zullen de rela-
ties tussen psychosociale risicoprofielen en andere risicofactoren zoals gezond-
heidsgedrag, biologische factoren en maatschappelijke factoren meer gedetailleerd 
in observationeel, longitudinaal onderzoek in kaart moeten worden gebracht, om 
risico ‘ketens’ (additief of multiplicatief) vast te kunnen stellen, de toxische compo-
nenten te kunnen identificeren, en de volgorde en het ontstaan van risico te kun-
nen bepalen. Naast een noodzakelijke continue investering in longitudinaal onder-
zoek om de mechanismen te ontrafelen die leiden van lage SES naar ongezondheid 
pleiten wij voor het includeren van zowel persoonlijke als maatschappelijke risico-
factoren in interventies, en voor systematische evaluatie van de effectiviteit hier-
van. 
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DANKWOORD 

Toen ik begon aan mijn promotietraject had ik bepaald een rooskleurige voorstel-
ling van zaken. Achteraf bleek de werkelijkheid weerbarstiger. De uitdrukking 10% 
inspiratie, 90% transpiratie die vaak wordt gebruikt om een promotietraject te 
beschrijven bleek ook (!) voor mij te gelden. Maar het was een uitdaging, een taak 
die ik mezelf had gesteld en die ik moest en zou volbrengen. Hoe groot ook de 
intrinsieke motivatie, ik had mijn doel nooit bereikt zonder jullie, die ik hier bij 
naam ga noemen. 

Allereerst mijn promotieteam, mijn promotoren Jacques van Eijk en Ruud Kempen 
en copromotor Hans Bosma.  

Jacques, in het begin van mijn traject was onze samenwerking nogal zakelijk en 
afstandelijk. Naarmate het project vorderde leerde ik je meer en meer kennen als 
een uitermate betrokken mens, niet alleen toonde je je betrokkenheid bij mijn 
werk, maar ook bij mij als persoon. Als geen ander had en heb je oog voor persoon-
lijke omstandigheden die (positief danwel negatief) van invloed zijn geweest op 
mijn werk. Jouw begrip en jouw steun toen mijn motivatie wat minder was, hebben 
zeker bijgedragen aan het succesvol afronden van mijn traject. Wat me verder altijd 
zal bijblijven zijn de avondjes uit, en de gezelligheid die jij (en Toos natuurlijk) uit-
straalden. Dank daarvoor!  

Ruud, ik heb je leren kennen als een nuchtere en zakelijke begeleider, en juist 
die neutraliteit was af en toe van onschatbare waarde, vooral tijdens menig verhit-
te discussie waarin de gemoederen hoog opliepen. Evenzo van onschatbare waarde 
was jouw commentaar op mijn werk, gedetailleerd, kritisch, gedegen, maar altijd 
constructief. Ik hoop dat ik iets van jouw scherpe blik heb overgenomen. Dank je 
wel, ik heb onze samenwerking als zeer prettig ervaren.  

Hans, onze samenwerking verliep soms verre van vlekkeloos en we hebben 
veel verhitte discussies en behoorlijk wat ergernissen achter de rug. Mijn hang 
(drang?) naar vrijheid botste meer dan eens met jouw kwaliteitsbewaking (tot in 
het kleinste detail). Het gekke is dat onze botsingen beperkt bleven tot de inhoud 
van het werk, want op persoonlijk vlak was er wel een klik, ondanks onze verschil-
lende opvattingen over het werk. Die klik bleek met name tijdens onze `pauzes´ 
buiten. Ik heb veel van jou geleerd. Vooral ‘doorgaan’, een probleem vanuit meer-
dere (alle!) kanten benaderen en ook op verschillende manieren proberen op te 
lossen zijn kenmerkend voor de grondigheid en gedegenheid waarmee jij te werk 
gaat. Wat dat betreft ben ik nog niet uitgeleerd. Het feit dat jij ook weer betrokken 
bent bij mijn huidige onderzoek geeft al aan dat het met onze samenwerking uit-
eindelijk toch goed is gekomen! Dank voor al je inspanningen om van mij een goe-
de onderzoeker te maken!  
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Jacques, Ruud en Hans, alle drie waren jullie in de becommentariëring van mijn 
stukken altijd grondig en ontzettend snel. In de laatste fase, waarin ik zo gedreven 
was om mijn proefschrift af te ronden en ik jullie het een na het andere stuk toe-
stuurde, heeft mij dat enorm vooruit geholpen. Ik kan jullie daarvoor niet genoeg 
bedanken! 
 
De leden van de beoordelingscommissie, voorzitter prof. dr. Klasien Horstman, 
prof. dr. N. de Vries, prof. dr J. van Os, prof. dr. D. van de Mheen, en dr. P Lem-
mens, wil ik bedanken voor hun bereidheid zitting te nemen in de commissie en het 
concept proefschrift van commentaar te voorzien.  
 
Dank ook aan allen die aan mijn artikelen hebben bijgedragen. Marjan, jij bent 
nauw betrokken bij de SMILE studie en daardoor ook co-auteur geweest bij vier van 
mijn artikelen. Als ik vragen had of als ik omhoog zat kon ik altijd bij je terecht om 
een oplossing te vinden, en je commentaar op mijn stukken was pragmatisch en 
positief. Ben, als datamanager van SMILE reageerde je altijd meteen op mijn drin-
gende verzoeken om aanvullende data, die ik dan ook per ommegaande kreeg 
opgestuurd. Johan Mackenbach en Frank van Lenthe van de GLOBE studie, Brenda 
Penninx, Nicole Vogelzangs en Willem van der Does van de NESDA studie, en Mar-
tin van Boxtel van de MAAS studie, dankzij jullie gestructureerde en immer scherpe 
commentaar zijn er mooie publicaties gekomen, en er is ook gebleken dat samen-
werking `op afstand´ geen belemmering hoeft te vormen voor de voortgang. Dank 
voor de fijne samenwerking en natuurlijk voor jullie bijdragen! Mark McDermott, 
you designed the Social Reactivity Scale upon which two of my articles were based, 
thank you for commenting on the drafts and for the pleasant long distance com-
munication. Perhaps our cooperation will be continued in the future, as you ex-
pressed your desire to study rebelliousness in our student population. Michaela 
Benzeval, you co-authored one of my most difficult papers, that on psychosocial 
profiling, and I want to express my gratitude for your patience, and your always 
positive and constructive comments on yet another draft. It is such a pleasure wor-
king with you and I am really glad that we are continuing our cooperation in my 
current project based on the Twenty-07 data. I am looking forward to meet you in 
Maastricht! Verder was advies over ingewikkelde statistische bewerkingen ook 
altijd welkom en wat dat betreft dank ik Math Candell en Frans Tan voor het delen 
van hun kennis over CFA en multiple imputations met mij. Zonder de juiste statisti-
sche programma´s geen analyses natuurlijk, en ik wil Arnold bedanken voor je hulp 
hierbij, ik weet dat je een aantal keer je nek hebt uitgestoken om de juiste pro-
gramma's op mijn computer geinstalleerd te krijgen die (nog) niet standaard in het 
pakket zaten en daarmee heb je me enorm vooruit geholpen. Ook als ik weer eens 
op het punt stond om `dat ding´ uit het raam te kieperen omdat er weer iets mis 
was, stond jij altijd direct voor me klaar, super!  
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Mijn collega's, eerst bij Medische Sociologie, en later bij Sociale Geneeskunde waar 
we, althans een aantal van ons, in opgingen, dank voor de gezellige sfeer op de 
afdeling! We hebben in de begintijd van Sociale Geneeskunde roerige tijden mee-
gemaakt, en ik denk dat we er als hechter team uit zijn gekomen. Door de reorgani-
saties, en vertrek van een aantal collega´s heb ik verschillende kamergenoten `ver-
sleten´. Maar allemaal hebben ze ervoor gezorgd dat ik een leuke tijd heb gehad als 
promovenda. Allereerst Marja, ik vond het zo gezellig met jou, en je hebt me echt 
door de eerste onwennige weken bij MedSoc heen geholpen. Je bent al lang weg 
bij de UM, maar ik vond het fijn om je nog vaak tegen te komen bij de creche, waar 
onze kids in dezelfde groep zaten. Jammer dat daaraan nu een einde is gekomen! 
Toen kwam Tanja, met jou kon ik altijd zo lekker klagen over promoveren, en hoe 
zwaar het was om alles tig keer over te moeten doen, en wat hebben we ongege-
neerd gemopperd over onze begeleiders....heel fijn om bij elkaar stoom te kunnen 
afblazen! Daarna Vivian, de verhouding werktijd/kletstijd pakte niet altijd gunstig 
uit voor het werk... . Toen Michel, wij waren er een kei in om de ander verbaal af te 
troeven, uiteraard met veel humor. Ik heb dikke pret met jou gehad! Twan, schat, 
je was onnavolgbaar maar daarover straks meer als ik het over mijn paranimfen ga 
hebben... . Last but not least, Katarina. We´ve been roommates for two and a half 
(three?) years now, and I am sooooooo glad we will remain roommates. We shared 
laughter, but we certainly shared tears when things did not go well for us, and I am 
eternally grateful for your support and for your friendship. You know that I wanted 
you to be my paranimf, but the (very pleasant) circumstances did not allow it.  

Mijn Work& Health collega´s, Angelique, Inge, Nicole, Rineke en Elisabeth, wat 
was ik blij toen ik hoorde dat jullie ook bij Sociale Geneeskunde zouden komen. Ik 
heb een erg plezierige tijd gehad bij BEOZ toen ik voor Work & Health (toen nog: 
Arbeid & Gezondheid) als toegevoegd docent kwam werken. Angelique, jij hebt me 
toen aangenomen, net klaar met de studie, en je hebt me vanaf het begin je ver-
trouwen gegeven om me te ontwikkelen als docent. Dat vertrouwen heb ik aldoor 
gevoeld, ook toen ik aan het promoveren sloeg en niet altijd alles van een leien 
dakje ging. Je bent me blijven betrekken bij jouw projecten en nu ik klaar ben met 
het proefschrift zijn er zelfs plannen om samen een subsidieaanvraag te schrijven. 
We zien elkaar ook vaak omdat onze mannetjes zo gezellig met elkaar kunnen spe-
len en ik hoop dat ze dat in de toekomst nog vaak blijven doen. Dank voor je ver-
trouwen en voor je vriendschap! Inge, jij hebt me sterk geinspireerd om onderzoek 
te willen doen, door je bezielende begeleiding bij mijn afstudeerscriptie. Je bent 
een superfijne collega, bij wie ik graag binnenloop om wat te kletsen, over werk, 
kinderen en allerlei andere dingen. Je weet dat ik heel graag met je had willen sa-
menwerken, maar mijn hart lag bij een ander project. Jij begrijpt dat als geen an-
der, en ik hoop dat we in de toekomst wellicht samen iets moois kunnen gaan 
doen! Nicole, toen het even wat minder ging, heb jij me geholpen om uit te vinden 
wat ik nodig had, dank daarvoor!  



C H A P T E R  9  

 156 

Isel, bij jou kon en kan ik altijd binnenlopen voor een praatje, dat is zo fijn. Je staat 
altijd voor iedereen klaar, en je maakt het gezellig op de vakgroep door je attenties 
met feestdagen en verjaardagen, super! Terwijl je het druk had, na een voor jou 
ook hectische en onzekere tijd, bood je zelfs aan de layout te doen van mijn proef-
schrift voor de leescommissie en dat heb je, zoals alles wat je doet, grondig gedaan, 
het zag er goed uit. Dank je wel!  

Alle collega's die ik niet bij naam genoemd heb, ik heb een prettige tijd bij Soci-
ale Geneeskunde en dat komt mede door jullie!  
 
Ook de collega's van de IPC en van de educational board een vermelding. Ik heb in 
de afgelopen jaren plezierig met jullie samengewerkt. Met name wil ik Hannerieke, 
Marla en Katarina danken voor de samenwerking aan 'ons' supervisie-project. Onze 
meningen komen weliswaar niet altijd overeen, maar toch zorgen we samen voor 
een prettig verloop van dit project. Ik ben ervan overtuigd dat dit gaat resulteren in 
een fantastische publicatie! 
 
Alle vrienden die in de afgelopen jaren zo veel belangstelling hebben getoond voor 
waar ik mee bezig was en hoe het vorderde (neehee het is nog niet klaar!), thanks 
voor jullie meeleven! En natuurlijk ook voor de gezellige koffieklets, etentjes, bor-
rels en feestjes, kortom, voor alle fijne momenten buiten het werk die voor de 
broodnodige gezelligheid en afleiding hebben gezorgd, ik hoop nog veel meer leuke 
dingen met jullie mee te mogen maken. Het voert te ver om iedereen hier bij naam 
te noemen maar jullie weten wel dat ik het over jullie heb! 
 
Twan, wat hebben wij veel pret gehad als kamergenoten! Met name de ' wine da-
tes', samen met Katarina tijdens de organisatie van het dagje uit (15 minuten orga-
nisatie, daarna oeverloos ouwehoeren en drinken), en daarna samen met Harry (!) 
zijn om nooit meer te vergeten. Super dat jij mijn paranimf wilt zijn (= excuus voor 
weer enkele wine dates!) 

Lieve Karin, al 29 jaar ben jij mijn beste vriendin en delen we lief en leed sa-
men. De afstand en ons beider hectische bestaan zorgen ervoor dat we niet zo vaak 
kunnen afspreken als ik zou willen. Ik hoop dat nu deze horde genomen is er iets 
meer rust komt en we weer eens ouderwets samen leuke dingen kunnen gaan 
doen (dagje Spa?). Geweldig dat je de kaft voor mijn boekje hebt ontworpen (= 
heel mooi!), en ik vind het super dat je mijn paranimf bent!  
 
Lieve tante Leentje, helaas kun je dit voor mij zo belangrijke moment niet meer 
meemaken, ik had je graag bij me gehad. Ik heb dit proefschrift opgedragen aan 
jou, jij weet wel waarom! 
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Maarten, liefste, jij staat me al 17 jaar bij, in goede en slechte tijden, als een rots in 
de branding. Nu is de ergste drukte in ons leven eindelijk voorbij en keert de rust 
weer terug (maar we moeten het nog wel hebben over de verbouwing thuis ...). 
Dank je wel voor je luisterend oor, voor je steun en voor je liefde. Ik hou van jou! 
 
Lauren en Maxim, mijn allerliefste schatjes, behalve voor een hele hoop plezier (en 
drukte!) zorgen jullie er ook voor dat ik met beide benen op de grond blijf staan. 
Hoe belangrijk dit boekje ook voor mij is, er kan niks aan jullie tippen! Ik hou van 
jullie! 
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