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Low socioeconomic position (SEP) is a major risk factor for poor outcomes in work and 

health. SEP shapes intermediary determinants of health, like material circumstances, 

behavior, and psychosocial factors, and differences in these intermediary factors may lead to 

socioeconomic health inequalities. Other risk factors, like transgenerational effects (e.g. 

genetic predisposition for type 2 diabetes mellitus (T2DM)), may exacerbate the negative 

impact of low SEP and thereby contribute to socioeconomic health inequalities. In turn, poor 

health may influence SEP by affecting employment opportunities and thereby income. A 

better understanding of how low SEP on its own and in combination with other risk factors 

leads to poor outcomes in work and health is needed to develop better targeted screening 

methods and better tailored prevention and intervention methods. This aim led to six 

research questions: 

1. Do absolute and relative socioeconomic health inequalities differ across age groups by 

indicator of SEP, health outcome, and gender? 

2. Do low educational level and poor physical and mental health status interact on 

unemployment across stages of the work life? 

3. What is the effect of retirement on the trajectory of functional health decline and to 

what degree does SEP modify these pre- and post-retirement changes in functional 

health? 

4. Do low SEP and T2DM family history interact on T2DM prevalence and do behavioral and 

clinical risk factors explain this interaction? 

5. Do low SEP and a high genetic risk score for T2DM interact on T2DM prevalence and 

incidence and do behavioral and clinical risk factors explain this interaction? 

6. What are determinants of high baseline participation rates in large population-based 

biobank studies? 

In Chapter 1, we introduced the World Health Organizations’ conceptual framework for 

action on the social determinants of health to describe how socioeconomic inequalities in 

work and health may develop through structural and intermediary determinants of health. 

We provided background information on the concept and measurement of SEP, the health 

and work related outcomes, and the importance of participation rates for epidemiological 

research. To answer research questions 1, 2, and 4, we used cross-sectional data from the 

Lifelines Cohort and Biobank Study. To answer research question 5, we used cross-sectional 

 

 

and longitudinal 5-year follow-up data from Lifelines, a multi-disciplinary prospective 

population-based cohort study in the northern Netherlands. Lifelines was established to 

investigate universal risk factors and their modifiers for common multifactorial diseases. 

Finally, to answer research question 3, we used 16-year follow-up data from the Health and 

Retirement Study (HRS). The HRS is a nationally representative longitudinal survey of 

individuals aged 50 and over in the United States of America, and was established to 

increase the understanding of ageing and to examine the effect of national-level social and 

policy changes on older people.   

In Chapter 2, we investigated whether absolute and relative socioeconomic health 

inequalities differ across age groups by indicator of SEP, health outcome, and gender. SEP 

was measured as educational level and household income and was self-reported. Physical 

and mental health status were measured with the RAND-36 questionnaire. Age concerned 

eleven 5-year age categories. This study showed that absolute and relative inequalities 

differed across age groups by indicator of SEP, health outcome, and gender. Absolute 

inequalities were most pronounced for mental health by household income in males. For 

that combination, inequalities were larger in younger than older age groups. Relative 

inequalities were most pronounced for physical health by educational level in males. Again, 

inequalities were larger in younger than older age groups.  

In Chapter 3, we examined associations and interactions of educational level, and physical 

and mental health with unemployment in early, mid, and late work life. Physical and mental 

health status were measured with the RAND-36 questionnaire. Educational level was self-

reported. Participants indicating to be unemployed or working <12 hours per week were 

considered unemployed, participants working ≥12 hours per week were considered 

employed. Participants aged 25-34 years, 35-49 years, and 50-64 years were considered to 

be in their early, mid, and late work life, respectively. This study showed that low 

educational level and poor health status were associated with unemployment. It further 

showed that a low educational level and poor mental health exacerbate each other’s impact 

across all work life stages, with the magnitude of these interactions decreasing by advanced 

work life stage. A low educational level and poor physical health only exacerbated each 

other’s impact in mid work life.  
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In Chapter 4, we investigated the pattern of pre- and post-retirement changes in functional 

health and the degree to which SEP modifies these pre- and post-retirement changes in 

functional health. Functional health was measured with the mobility index and the large 

muscle index. Participants were considered retired when they partly or fully retired. SEP was 

measured as educational level, occupational status, and wealth. We found that average 

levels of limitations in mobility and large muscle functions increased significantly prior to 

retirement. This increase slowed down after retirement, most prominently for limitations in 

large muscle functions. We further showed that participants retiring at a younger age had 

the largest increase in functional health limitations before retirement but the slowest 

increase after retirement. Higher SEP was associated with a slower increase of functional 

limitations prior to retirement. After retirement, a less clear pattern was found as only 

wealth was associated with a slower increase of limitations in mobility functions.  

In Chapter 5, we examined the associations and interactions of SEP and T2DM family history 

with T2DM, and whether behavioral and clinical risk factors could explain these associations 

and interactions. SEP was defined by educational level and was self-reported. Participants 

were classified as having a T2DM family history when they reported to have a first-degree 

relative with the disease. T2DM diagnosis was based on measured fasting plasma glucose 

and glycated hemoglobin, combined with recorded medication use, self-reports of T2DM 

and self-reports of T2DM medication use. This study showed that compared to participants 

with a high SEP without a family history of T2DM, participants with a low SEP with a family 

history of T2DM had the highest odds for T2DM, both in males and females. However, low 

SEP and a family history of T2DM only exacerbated each other’s impact in females and not in 

males. Adjustment for behavioral and clinical risk factors for T2DM attenuated associations 

and interactions, but threefold odds for T2DM remained for participants with a low SEP and 

family history of T2DM.   

In Chapter 6, we investigated the cross-sectional and longitudinal associations and 

interactions of SEP and genetic predisposition with T2DM, and whether these could be 

explained by behavioral and clinical risk factors. SEP was defined by educational level and 

was self-reported. Genetic predisposition (i.e. genetic risk score) was based on the most 

recent information on single nucleotide polymorphisms confirmed as genome-wide 

significant predictors for T2DM. T2DM diagnosis was based on measured fasting plasma 

 

 

glucose and glycated hemoglobin, combined with recorded medication use, self-reports of 

T2DM and self-reports of T2DM medication use. This study showed that participants with a 

low SEP and a high genetic risk had the highest risk for T2DM, both cross-sectionally and 

longitudinally. Low SEP and a high genetic predisposition exacerbated each other’s impact 

cross-sectionally but not longitudinally. Adjustment for behavioral and clinical risk factors for 

T2DM mostly explained the associations and interactions.  

In Chapter 7, we examined determinants of baseline participation rates in large population-

based biobank studies by performing a systematic review and meta-analysis. Studies 

registered within the Public Population Project in Genomics and Society and in the 

Biobanking and Biomolecular Resources Research Infrastructure catalogues were screened 

for eligibility. This study showed that participation rates were highest for studies involving a 

face-to-face recruitment, for studies in which participants were visited for physical 

examinations, and for studies in which at maximum four measurements were performed. 

Participation rates further tended to be higher in studies performed in Asia than in other 

continents. Specific strategies to improve participation rates, like sending reminders, were 

not associated with higher participation rates.    

In Chapter 8, the main findings of this thesis are summarized and discussed. In addition, the 

methodological issues and implications for both practice and research are addressed. We 

found that low SEP was persistently associated with poor physical, functional, and mental 

health, T2DM and unemployment. We further showed that other risk factors for these 

outcomes, like transgenerational risk factors, may exacerbate the negative impact of low 

SEP. Age was an important factor in the context of socioeconomic inequalities in work and 

health as the presence and magnitude of inequalities and interactions differed across age 

groups.  

 The findings presented in this thesis have implications for policy, practice and future 

research, as they clearly show that low SEP is persistently associated with poor outcomes in 

work and health, and that other risk factors for these outcomes may exacerbate the 

negative impact of low SEP. Improving the educational level of the general population could 

be an important long-term goal of policy makers to improve an important structural 

determinant of health. In addition, more specific actions related to intermediary 

determinants of health (e.g. health behavior, built environment) are needed. As 
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socioeconomic inequalities in work and health differ across age groups, prevention and 

intervention strategies should target specific age groups for specific problems (e.g. the 

mental health of individuals with a low SEP in their early work life). Differentiation in 

retirement age based on SEP should also be considered in the discussion on extending 

working lives, as those with a low SEP tend to have a faster decline of functional health 

before retirement than those with a high SEP. Finally, future large population-based cohort 

and biobank studies should take into account that specific choices of design and recruitment 

methods affect their participation rate. This knowledge may help studies to achieve 

maximum value for invested resources.  

 For future research the results presented in this thesis show a need of adopting a life 

course perspective, or at least a longitudinal study design with repeated measures, when 

investigating socioeconomic inequalities in work and health. The reciprocity between SEP, 

health, and work cannot be fully understood if assessed isolated from each other as these 

factors are likely to constantly affect each other over time.  A life course perspective also 

offers the opportunity to disentangle age, period and cohort effects when several birth 

cohorts are analyzed within the same study, and to examine socioeconomic health 

inequalities over time in the social context. In addition, research is needed to further identify 

specific pathways for the interaction between low SEP and transgenerational risk factors on 

T2DM and for the interaction between a low educational level and poor health on 

unemployment. Addressing low SEP should be a major issue in public policies on health and 

working life, in which age and transgenerational risk factors should be taken into account to 

reach the most vulnerable individuals. 
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