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Abstract 
Taking a cohort approach, we expect the health returns from schooling for women to 
have changed against the background of the reversal of the gender gap in higher 
education. Using information from the European Social Survey (seven waves: 2002–
2014) for individuals 25 to 85 years of age (Nmen = 114,797; Nwomen = 136,179) in 30 
European countries, we observe diminishing direct health returns from education 
across female cohorts. This trend has driven the reversal of the gender advantage in 
direct health benefits from schooling to the detriment of women. Second, we see 
changes in the indirect health benefits of educational attainment, through its impact on 
the labor and marriage market situation of women. These indirect effects suppress the 
trend of the decreasing direct relevance of education for women’s health. Although our 
findings support the female-favorable gap in the total health-education linkage, they also 
point to its historical embeddedness. 
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INTRODUCTION  
 
The existence of an education gradient in health is well documented (Ross & Wu, 1996). 

Higher-educated people generally experience better health, less psychological distress, and a 

lower prevalence of depressive symptoms compared with the lower educated (Bracke et al., 

2013; Mirowsky & Ross, 2003; Ross & Wu, 1996). 

During recent decades, a growing body of empirical research has provided 

specifications for the analyses of health returns from education by gender. The subsequent 

results, nonetheless, paint a somewhat inconsistent picture. Whereas a number of studies 

show that the link between education and health is more pronounced among women (Ross & 

Mirowsky, 2006, 2010), other research reveals similar patterns in the education-health 

association for both men and women (Marmot et al., 1997). By contrast, in mortality research, 

the educational gradient is found to be stronger for men (Ross et al., 2012). 

These inconsistencies may be due to several factors, one of which is the existence of 

temporal differences (Zajacova & Hummer, 2009). To shed light on this potential confounder, 

public health researchers have recently begun to examine the interplay between gender and 

education from a life course perspective (Ross & Mirowsky, 2006, 2010). However, against 

the background of the gendered expansion of tertiary education, we argue that it might be 

fruitful for research to incorporate an additional time-related perspective that goes beyond the 

individual level: A cohort approach, which is designed to capture social change (Ryder, 

1965).  

In the current study, the focus is on a major social transformation that has taken place in 

the educational field during recent decades in the Western world and beyond. Specifically, 

from the 1960s onward, the number of women in higher education has increased substantially 

(Vincent-Lancrin, 2008), to such an extent that men now generally lag behind women on 

several key educational benchmarks (DiPrete & Buchmann, 2013). As statistics of the 



European commission (Eurydice, 2012) illustrate, women accounted for 46% of the 

participants in tertiary education in 1985, but currently represent approximately 55% of the 

students in higher education. 

Earlier research shows that the new gender distribution of education has consequences 

for a variety of social processes (Blossfeld et al., 2015; Chiappori et al., 2009; Klesment & 

Van Bavel, 2015). It seems to be related to an increased presence of women in the labor force 

(Blossfeld et al., 2015, p. xviii), and changed patterns of educational assortative mating 

(Schwartz & Han, 2014) and union formation (Klesment & Van Bavel, 2015). 

However, to the best of our knowledge, theoretical and empirical knowledge concerning 

the impact of the reversal of the educational gender gap and subsequent contextual changes on 

the association between education and self-rated health for men and women is lacking. It is 

unclear whether, and how, these historical transformations have affected gender-specific 

health returns from education. 

 Accordingly, our study aims to expand knowledge about gender differentials in the link 

between education and self-rated health, by systematically examining inter-cohort variations. 

For this purpose, we analyze data from seven cross-sectional waves (2002–2014) of the 

European Social Survey (ESS), by applying hierarchical age-period-cohort analysis (HAPC), 

under the assumption of certain period effect restrictions (Bell & Jones, 2013). 

BACKGROUND 

Education, health, and gender 

Obtaining an educational degree affects self-rated health through both socialization and 

allocation mechanisms (Bracke et al., 2013; Bracke et al., 2014). The socialization function of 

education is related to the theory of learned effectiveness (Ross & Mirowsky, 1999). 

According to this theory, education–as a form of human capital–provides people with 



effective skills and learned competence, which enable individuals to control various life 

events, including health. The values and knowledge gained from schooling act as a root cause 

of good health. The allocation function of education refers to the processes that assign 

individuals to social positions, and hence, affect health-relevant life chances and opportunities 

(Chiappori et al., 2009; Huijts et al., 2010). Two of these life areas are of particular interest. 

The first concrete example comprises the marriage market returns from education (Chiappori 

et al., 2009). Compared with those who have little schooling, the well-educated are more 

likely to become married and to stay married (Carlson et al., 2004), and accordingly, to 

experience intimate support. In this regard, marriage constitutes a buffer against ill health 

(Schoenborn, 2004). Second, formal schooling contributes to the position of individuals in the 

labor market (Allmendinger, 1989). This results in accruing economic resources that help to 

improve an individual’s standard of living (Mirowsky & Ross, 2005). The higher educated 

generally are at a lower risk of being unemployed, and are more likely to have access to high-

status and well-paid work. Because of their better job opportunities, they tend to have lower 

exposure to stress caused by economic hardship, and are more likely to have better access to 

healthcare than their lower-educated counterparts. In conclusion, whereas the socialization 

function adds direct value to people’s health (Johnston et al., 2015) through the provision of 

knowledge that is useful to tackle general life problems (Bracke et al., 2014), the allocation 

function indirectly affects health through work and family conditions (Zapata Moya et al., 

2015).  

In recent decades, researchers have specified the relationship between education and 

health for gender (e.g. Ross & Mirowsky, 2006, 2010), thereby paying attention to the fact 

that both the aforementioned socialization and allocation functions of education might be 

conditioned by gender. However, we argue that such studies are not complete without 

considering the socio-historical context in which the gender-specific linking pathways unfold.  



Cohort differences 

According to Ryder (1965, p. 845), “each cohort has a distinctive composition and character 

reflecting the circumstances of its unique origination and history.” Successive birth cohorts 

grow up in disparate socio-historical settings and are therefore exposed to different historical 

and social forces (Yang, 2008).  

With regard to the focus of this study, one cohort-related transformation is highly 

significant. For the greater part of the twentieth century, men have been higher educated than 

women (Vincent-Lancrin, 2008). The male enrollment rate in higher education far outpaced 

that of women. However, since the 1990s the gender gap in education has generally been 

reversed (DiPrete & Buchmann, 2013; Klesment & Van Bavel, 2015). In most European 

countries, women now outnumber men in participation in, and graduation from, tertiary 

education. This is not to say that men are now less likely to enter into higher education than 

they were in the past: Quite the contrary (Vincent-Lancrin, 2008). The reversal of the gender 

gap is primarily attributable to the considerably higher growth rate of the number of women 

in tertiary education, compared with that of men.  

This ‘catching-up and passing-over effect’ has had far-reaching consequences, not least 

for the female population. Due to the dramatic increase in their participation rates, younger 

cohorts of women have been faced with fundamental transformations in the returns from 

education (DiPrete & Buchmann, 2013; Schwartz & Han, 2014). Both direct advantages 

(those brought about by the socialization process) and indirect benefits (those brought about 

by the allocation process) from education seem to have changed over time for women. Taking 

this a step further, it is not unreasonable to assume that the female-specific association 

between education and self-rated health will fluctuate across cohorts, which in turn makes the 

gender differential in the education-health link highly dependent on the socio-historical 

context. We should point out that we do not preclude the possibility of male cohorts 



exhibiting different patterns regarding the educational gradient in health. However, it is more 

likely that female cohorts do, given their steeper increase. Therefore, in the following section, 

we pay particularly close attention to changes among women. 

Changes over time in the relationship between education and health among women 

In general, there are reasons to assume that the direct relationship between education and 

health has decreased across female cohorts. This expectation can be derived from Collins’ 

(1979) framework of credential inflation. For over four decades, Collins has pointed out that 

the worldwide process of educational expansion has gone hand-in-hand with the devaluation 

of diplomas. In meritocratic societies, credentialism has brought people to value educational 

degrees, irrespective of the skills and knowledge acquired (Van de Werfhorst & Andersen, 

2005). In line with this view, many social scientists speak now of education as an ‘artificial 

good’, representing a symbolic value rather than being of functional use (Ross & Mirowsky, 

1999).  

Because an additional year of education no longer provides real skills, the health 

advantages induced by the education-related socialization function might have become small. 

In a recent gender-neutral study, Delaruelle and colleagues (2015) indeed show that the 

massive growth in higher education has watered down the beneficial effect of this mechanism, 

as the exploratory power of the theory of learned effectiveness was observed to be relatively 

low among more-recent cohorts. In the current paper, we presume that this pattern of 

diminishing direct health returns from education is more pronounced among female cohorts, 

because of women’s steeper increase in participation in tertiary education. To conclude, this 

logic brings us to hypothesize that: 

Direct health returns from education have decreased across female cohorts (Hypothesis 1). 

 



  By contrast, arguments concerning the indirect pathways point in a different direction. 

Changes over time in the mediating roles of marriage and employment may have altered the 

trend of diminishing  direct health returns from education. 

Our first focus is on changes in the allocation role of education regarding the marriage 

market. In recent decades, several researchers have reported negative correlations between 

education and marriage opportunities among older female cohorts (Torr, 2011). Evidence 

seems to indicate that better-educated women born in the first half of the twentieth century are 

less likely to have married than their lower-educated counterparts. We can interpret this 

finding within the framework of the gender specialization theory (Becker, 1981), which 

stereotypes men as ‘breadwinners’ and women as ‘primary homemakers and caregivers’. In 

contexts characterized by such traditional concepts, highly-educated women are less attractive 

because of their greater focus on professional life (Kalmijn, 2013; Torr, 2011). In addition, 

they have better economic prospects, which makes it less problematic to remain single. 

This marital gradient has reversed, however, from one birth cohort to another 

(Goldscheider et al., 2015). Along with the substantial increase in female participation in 

tertiary education, gender specialization and gender interdependency gradually faded away. 

More and more women became working mothers, and the higher educated were financially 

even better off than before (Kalmijn, 2013). Intuitively, we can assume that the latter factor 

would strengthen the negative relationship between education and marriage. However, studies 

show that in recent years the ‘economic independence effect’ has been overshadowed by an 

‘income effect’ (Heard, 2011). Among more-recent cohorts, men are increasingly attracted to 

women who can bring resources to the union (Goldscheider et al., 2015). Accordingly, better-

educated women’s marriage opportunities have improved over time, while for the lower 

educated, they have deteriorated sharply. 



In relation to health, one must also consider changes in the likelihood of staying 

married, as the experience of divorce is shown to be related negatively to mental and physical 

well-being (Prigerson et al., 1999). Here again, a remarkable reversal is apparent (Schwartz & 

Han, 2014). Whereas in the past, women with a higher level of education were more likely to 

divorce, marriage dissolution is now more common among the lower educated. One possible 

explanation for this trend relates to changes in the marriage market condition. A well-

recognized principle in modern societies is that of ‘educational assortative mating’ (Kalmijn, 

1998): Individuals tend to match with regard to their educational background. For the greater 

part of the twentieth century, educational hypergamy (unions in which women have a lower 

educational attainment than their partner) was the dominant pattern of assortative mating 

(Klesment & Van Bavel, 2015). However, this traditionally observed trend is no longer 

compatible with the new gender-specific composition of education levels. Women’s increased 

access to higher education has shifted the cultural norm towards educational hypogamy 

(unions in which women have a higher educational attainment than their partner). This shift 

may have indirectly affected the divorce rates of lower-educated women, as a result of the 

shrinking pool of potential mates for men who prefer to ‘marry down’ in terms of education 

(Schwartz & Han, 2014). These men have significantly less freedom in partner choice, which 

may reduce the probability of finding the ideal match, and hence, may increase the rates of 

marital dissolution.  

Our second focus is on changes in the allocation role of education regarding the labor 

market. In relevant literature, it is widely recognized that employment rates have evolved very 

differently over time for distinct education levels (Schwartz, 2010). To reveal the mechanisms 

that drive these changes, one must not only consider women’s own human capital, but also–if 

applicable–their partners’ socioeconomic status.  



With regard to the effect of women’s own education level, previous studies reveal a 

pattern of increasing importance (Montez et al., 2014): The educational gradient in 

employment participation appears to be more pronounced among more-recent cohorts. One 

explanation refers to the ‘crowding out’ hypothesis (Wolbers, 2011): The process of being 

forced downwards on the occupational ladder (Gesthuizen & Wolbers, 2010). In the context 

of educational expansion, a substantial number of workers have become over-educated. In 

many European countries, the massive growth of tertiary education has not been accompanied 

by an equivalent upgrade to the labor market (Bracke et al., 2013; Bracke et al., 2014), 

forcing highly-educated employees into jobs that were previously carried out by 

intermediately-educated workers (Gesthuizen & Wolbers, 2010). The latter, in turn, have put 

the low educated at a disproportionally higher risk of being pushed out of the labor market, 

and accordingly, of being more likely to experience poor health. Given the gender-segregated 

employment conditions and the steeper increase in highly-educated women, crowding out 

might have occurred more among the female than among the male population (Klein, 2015).  

An alternative sociological explanation attributes the diverging pattern to the emergence 

of a stigma effect (Solga, 2002). Low-educated women in younger cohorts are more likely to 

be labeled as ‘deviating from the norm’ than their counterparts in older cohorts, because the 

group they belong to holds a social minority position (Schofer & Meyer, 2005). Their lack of 

education is stigmatized as an ‘individual failure to succeed’. Accordingly, particularly in 

meritocratic societies, employers are less willing to hire low-educated women. Although a 

similar dynamic is found among lower-educated men, it hits their female counterparts harder 

(Gesthuizen, 2004). Women with lower qualifications not only have to fight against  

education-related prejudices, but also against gender stereotypes (e.g. the absence of a career 

orientation). These reduced job opportunities may adversely affect low-educated women’s 

self-rated health. 



Perhaps even more important to consider is the changing role of the spouse’s 

employment status (Brynin & Francesconi, 2004). Among older female cohorts, labor-force 

participation is shown to be related negatively to the partner’s earnings (England et al., 2012). 

Notwithstanding the fact that highly-educated women are expected to have higher levels of 

productivity, it is this group in particular who exited the labor market once they were married. 

Given the pattern of assortative mating, better educated women had fewer incentives to work. 

Their partners’ financial success enabled them to focus on homemaking or volunteering. By 

contrast, lower-educated women needed to have a job to compensate for their spouses’ lower 

earnings. However, this ‘need for income’ process has weakened with each successive birth 

cohort, eventually leading to a reversal of the educational gradient in employment (Schwartz, 

2010).  

Researchers have observed strong complementarities in couples’ employment status 

among more recent cohorts (Verbakel & De Graaf, 2009), a finding that can partly be 

understood in the larger context of educational expansion. Alongside education, come gender-

egalitarian attitudes (England et al., 2012). Accordingly, the more women received higher 

credentials, the more they were likely to strive for equal employment opportunities. In line 

with the ‘opportunity-cost’ argument, higher-educated women are now more career oriented, 

as they can gain more from being employed (i.e. relatively high wages, identity, and the 

satisfaction of having meaningful work) than from staying at home. By contrast, low-

educated women face a completely different situation. Their added economic value to the 

household is relatively weak, which encourages them to stay at home.  

From what is detailed above, it appears clear that marriage market and labor market 

decisions are often interwoven (Brynin & Francesconi, 2004). Therefore, we conceive them 

as two sides of one process; a process that we expect to indirectly strengthen the relationship 

between education and health among women. To sum up, we hypothesize that: 



The increased level of educational inequality in marriage and labor market outcomes 

suppresses the trend of diminishing direct health returns from education (Hypothesis 2). 

 

Last, to conclude our thought experiment, we may assume that if the relationship 

between education and health has changed across female cohorts, the gender differential in 

the educational gradient in health can in no way be considered as time-invariant. 

Controlling for compositional change: parental education 

When estimating changes over time in the association between education and health, one has 

to control for compositional changes (Goesling, 2007). From one birth cohort to another, the 

composition of the group of both the lower and the higher educated changes substantially. At 

the lowest end of the educational spectrum, the population has become more negatively 

selected in terms of social background (Solga, 2002). At the other end of the spectrum, the 

population has become less exclusive (Schofer & Meyer, 2005). 

Due to the expansion of democracy and human rights, lower-status groups have 

claimed an increasing proportion of the academic degrees. Not controlling for these 

compositional changes could lead to misinterpretations of the results: Real differences might 

be masked or confounded by changes in the composition of the population (Goesling, 2007).  

In order to overcome this possible pitfall, our models control for parental education; the prime 

indicator for social origin effects (Groot & van den Brink, 2007). 

DATA AND METHODS 

Data 

For our analysis, we use data from seven different waves (2002–2014) of the biennial 

European Social Survey (ESS). The ESS data is obtained from face-to-face interviews and is 

representative for the non-institutionalized population of 15 (wave 7) to 31 (wave 4) 



countries. National response rates vary considerably by countries and waves, from 31.4% for 

Germany in 2014 to 81.43% for Bulgaria in 2010. We restrict the present sample to the 

population aged 25–85 years. We exclude respondents from Albania, Latvia, Romania, and 

Kosovo from the analysis due to the insufficient availability of wave observations. Because of 

the substantial cultural and geographical differences, we also exclude respondents from 

Turkey and Israel. Additionally, respondents for whom we lack information on self-rated 

health, education, gender, employment, and marital status are omitted from the sample (52%, 

N = 13,712). In total, the pooled dataset contains 250,976 respondents. 

Measurements 

Dependent variable. Health is assessed by the question “How good is your health in 

general?” Respondents could choose from the following answer categories: very good, good, 

fair, bad, or very bad. Earlier studies have underscored the validity of self-reported 

assessments (Christiaens & Bracke, 2014). Answers are coded from 0 to 4, with higher scores 

indicating better health. 

 

Independent variables. To enhance the comparability of educational systems between 

countries, education is assessed continuously by years of full-time education completed 

(Bracke et al., 2013). Additionally, the impact of outliers is minimized by equalizing all 

scores higher than the country-year specific mean plus three standard deviations. For gender, 

men form the reference category. Age is measured in years. Lastly, cohort effects are assessed 

using generally 3-year bands, with higher values denoting younger cohorts.  

 

Control variables and mediators. To control for parental educational attainment, five 

response categories are derived from the European survey version of the ISCED-97, 

indicating the highest level of education completed by father or mother: Less than lower-



secondary education (ISCED 0-1) (reference category), lower-secondary education (ISCED 

2), upper-secondary education (ISCED 3), post-secondary non-tertiary education (ISCED 4), 

and tertiary education (ISCED 5-6). We add an extra category for respondents who had not 

provided information about either of their parents’ educational attainment. 

Employment status, economic hardship, marital status, and the number of children 

living in the household are considered as individual-level mediators (allocation variables). 

Employment status contrasts employed people (reference category) with those who are not; 

the latter categorized as, student; unemployed, looking for work; unemployed, not looking for 

work; permanently sick or disabled; retired; housework; and a remaining category for 

community or military services and ‘other’. Economic hardship is assessed as equivalent 

household income, using the modified OECD scale (OECD, 2013). This scale assigns a 

weight of 1 to the first adult in the household, 0.5 to all other adults (>14 years old), and 0.3 

to children (<14 years old). In the next step, this mediator is grouped into five categories to 

enhance the comparability of the weighted household incomes between countries: Lowest 

income (<50% of the median income), modest income (>50% and <80% of the median), high 

income (>80% and <120% of the median), highest income (>120% of the median [reference 

category]), and missing values. Marital status indicates whether someone was married or in a 

civil partnership (reference category), divorced or separated, widowed, or single. The number 

of children living in the household is split into two variables, one representing children aged 

below 12 years and the other representing children aged between 12 and 21 years. 

Analysis 

To investigate whether gender-specific health returns from education change across cohorts, 

we conduct a hierarchical age-period-cohort analysis (HAPC). In its initial original 

specification, the HAPC model–which considers individuals as concurrently nested in periods 

and cohorts–assesses simultaneously the age, period, and cohort components of change 



(Yang, 2006; Yang & Land, 2006). This model, however, has been criticized by Bell and 

Jones1 (Bell & Jones, 2013, 2014a). According to them, it is impossible to estimate net effects 

of time-derived changes accurately, without making the assumption that at least one of the 

APC effects is equal to zero. To decide which one of the three must be left out of the model, 

theoretical grounds are needed (Bell & Jones, 2014b). We removed the period effect from the 

model, based on the fact that given the limited time span available, theoretically it is unlikely 

to assume any substantial linear (or higher polynomial) period effect in the education-health 

association.2  

The HAPC modeling framework requires a multilevel, cross-classified design. We 

discern three different levels (Figure 1). First, the individual level consists of 114,797 male 

respondents and 136,179 female respondents. Second, individuals are simultaneously nested 

in cohorts and periods. On the one hand, at the cohort level we distinguish between 25 birth 

cohorts, most with a 3-year duration, although the youngest and oldest cohorts are calculated 

with an interval of two years. In sum, birth cohorts range between 1917–1918 and 1988–

1989. At the period level, on the other hand, we had to find a solution for the small number of 

periods covered by the data. Simulation studies show that in order to perform Bayesian 

estimation procedures in an accurate and reliable way, approximately 15 higher-level units 

must be available (Stegmueller, 2013). The ESS data consists of only seven periods of 

observation. To address this problem, we apply the clustering technique proposed by 

Fairbrother (2014): In order to create a sufficient number of second-level units, we examine 

the different periods as clustered within countries. Considering that not all countries 

participated in all waves, 158 different country-periods are defined. Last, the country-periods 

are again nested in 30 countries.  

Figure 1: Multilevel analysis design 

    Country 

    N = 30 



 

 

 

 

 

 

All models are estimated in MLwiN version 2.31. The Markov Chain Monte Carlo 

(MCMC) estimation procedure is applied to account for the cross-classified structure 

(Browne, 2012). Furthermore, age, cohort, and education effects are respectively divided by 

ten and grand-mean centered in order to facilitate the interpretation of the unstandardized 

coefficients. Design weights are used, but we do not include population weights. We estimate 

both gender-stratified and gender-combined models. We only present the results of the former 

in the main text, as they are more straightforward to interpret, however, the latter (see 

Appendix B) allow us to test whether the results differ significantly between men and women. 

The analyses are built up stepwise, starting with a baseline model that assumes the education 

effect to be time-invariant. In the second model, we assess cohort changes in the total effect of 

education on health. In the third model, potential mediators are added. In this way, we can 

obtain an insight into changes over time in the direct effect of education on health. 

Additionally, this allows us to shed light on possible suppression processes, which may be 

indicated in situations where the coefficient of the direct effect becomes larger than the 

coefficient of the total effect (Sobel, 1987). The Deviance Information Criterion (DIC) gives 

an indicator of the overall goodness of the model fit, with lower scores indicating a better 

model (Spiegelhalter et al., 2002). 
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Nmen = 114,797 
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RESULTS 

Appendix A gives an overview of the descriptive statistics of the gender-specific 

samples. We see that the mean self-rated health scores for men and women are respectively 

2.77 (SD = 0.90) and 2.64 (SD = 0.94) (range 0–4). In addition, Figure 2 depicts the average 

years of education completed by birth cohort, for men and women separately. As can be seen, 

average education levels have increased across cohorts, although not at a similar pace for men 

and women. Female averages have risen faster than those of males, resulting in the reversal of 

the gender gap in education for the cohorts born between 1964 and 1966. 

With regard to the variance decomposition analysis (not shown, but available upon 

request), we obtained the following results: First, we see that a substantial part of the variance 

in self-rated health is determined by higher-level processes (i.e. ρ = 

[σ²country+σ²country*period+σ²cohort]/[σ²country+σ²country*period + σ²cohort + 

σ²individual]). For men, 31.3% of the total variance is at a contextual level and for women, 

35.3%. Second, among both men and women, intra-cohort differences account for the largest 

share of the contextual variance, which supports the feasibility of using a cohort approach. 

Respectively for men and women, 20.5% and 23.7% of the differences in self-rated health are 

attributable to differences in the socio-historical context in which individuals are embedded. 

 

Figure 2: Average years of education completed by gender and cohort 



 

Table 1 and Table 2 show the results of the cross-classified multilevel analyses of self-

rated health for men and women. All models are controlled for parental education, which is 

linked positively to health. Respondents with parents who completed upper-secondary 

education are particularly likely to report good health.  

In both tables, Model 1 clearly shows a positive relationship between educational 

attainment and self-rated health. Other things being equal, highly-educated people tend to 

have better health (bmen = 0.287; bwomen = 0.350). However, this overall educational effect 

seems to be significantly stronger among the female population (p<.001). Furthermore, we 

see temporal differences in health. Among both men and women, younger people report 

higher self-rated health scores than older people do (bmen = -0.122; bwomen = -0.137). In 

addition, we observe cohort differences in health that are similar among both genders (bmen = 

0.146; bwomen = 0.127). In general, more-recent cohorts are healthier. 

As can be seen from Model 2 (Table 1 and Table 2), the education effect on health 

differs with age. The health gap across education levels seems to be more pronounced among 

older men and women (beducation*age-men = 0.068; beducation*age-women = 0.047). By contrast, there 

are no significant cohort differences in the total effect of education for either gender.  

Furthermore, both gender-stratified regressions reveal significant effects of the 

mediating variables. Higher self-rated health scores are found among employed people, 
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married people, people with higher household income, and with each additional child living in 

the household. All these effects are observed for both men and women, though some of them 

seem to be stronger for one gender than the other. The health gap between the retired and the 

employed appears to be more pronounced among men than among women (p<.001). A 

similar pattern is obtained with regard to homemakers compared with the employed (p<.01) 

and the widowed compared with the married (p<.05). The number of children living in the 

household aged below 12 years seems to affect women’s health more than men’s (p<.01). 

 

 

 

 

 

  



Table 1: Self-rated health regressed on education, age, and cohort. 
Total male population aged 25–85 (Ncohorts = 25; Nindividuals = 114,797, weighted sample)  

(full models) 
  Model 1   Model 2   Model 3   

 
b 

 
b  b 

   (SE)   (SE)   (SE)   
Intercept 2.700 *** 2.714 *** 2.981 *** 

 
(0.056)  (0.057)  (0.057)  

Education (/10) 0.287 *** 0.273 *** 0.167 *** 

 
(0.007)  (0.007)  (0.007)  

Age (/10) - 0.122 *** -0.123 *** -0.058 *** 

 
(0.011)  (0.012)  (0.011)  

Cohort (/10) 0.146 *** 0.139 *** 0.142 *** 

 
(0.034)  (0.037)  (0.039)  

Education x Age (/100)   0.068 *** 0.035 * 

   (0.016)  (0.016)  
Education x Cohort (/100)   0.062  -0.022  

   (0.048)  (0.046)  
Parental education (less than lower-secondary education = 
reference) 

 

 Lower-secondary education 0.025 ** 0.020 * 0.005  
 (0.008)  (0.008)  (0.007)  
 Upper-secondary education  0.091 *** 0.088 *** 0.051 *** 
  (0.008)  (0.008)  (0.008)  
 Post-secondary non-tertiary 
 education 

0.073 *** 0.072 *** 0.029 * 

 (0.013)  (0.012)  (0.012)  
 Tertiary education 0.076 *** 0.083 *** 0.044 *** 
 (0.009)  (0.009)  (0.009)  
 Education level unknown -0.068 *** -0.070 *** -0.053 *** 
 (0.014)  (0.014)  (0.013)  

Employment status (employed = reference)   
 Student     0.004  
     (0.020)  
 Unemployed, looking for work    -0.121 *** 
     (0.012)  
 Unemployed, not looking for work   -0.212 *** 
   (0.019)  
 Permanently sick or disabled   -1.219 *** 
   (0.015)  
 Retired   -0.342 *** 
   (0.009)  
Housework   -0.179 *** 
   (0.018)  
 Others   -0.208 *** 
   (0.025)  



 

 

Controlling for these predictors does affect the results. Among the male population 

(Table 1, Model 3), the age effect on the association between education and health is partly 

explained by the addition of the mediators. Nevertheless, direct health benefits from education 

continue to increase with age (beducation*age-men = 0.035). Additionally, similar to the total effect, 

no significant cohort changes are observed in the direct effect of education. Among the 

Marital status (married = reference)     
 Divorced or separated   -0.056 *** 
   (0.008)  
 Widowed   -0.122 *** 
   (0.011)  
 Single – never married/civil partnership   -0.052 *** 
   (0.007)  
     

Household income (>120% of median income = reference)  

 < 50% of median income   -0.232 *** 
   (0.009)  
 50%–80% of median income   -0.157 *** 
    (0.007)  
 80%–120% of median income   -0.089 *** 
   (0.006)  
 Missing values   -0.048 *** 
   (0.007)  
     
Number of children aged below 12   0.024 *** 
   (0.004)  
Number of children aged between 12 and 21  0.027 *** 
   (0.004)  
Variance       Country 0.093 

 
0.094 

 
0.085 

 
 

(0.027) 
 

(0.027) 
 

(0.024) 
 Country x Period 0.002 

 
0.002 

 
0.002 

 
 

(0.000) 
 

(0.000) 
 

(0.000) 
 Cohort 0.001 

 
0.001 

 
0.006 

 
 

(0.000) 
 

(0.000) 
 

(0.002) 
 Individual 0.629 

 
0.629 

 
0.576 

   (0.003)    (0.003)   (0.002) 
DIC 272657.73 272509.18 262484.32  
*p < .05; **p < .01; *** p < .001 (two-tailed test). 
All continuous variables are centered on their grand mean. 



female population (Table 2, Model 3), the age-related interaction effect in the prediction of 

self-rated health is no longer significant after adjusting for the mediators. By contrast, 

educational differences in health appear to be structured in a cohort-specific fashion. The 

direct effect of education on health is found to be stronger in older cohorts (beducation*cohort-women 

= -0.142).  

That the education-cohort interaction term becomes statistically significant in Model 3 

(Table 2) implies the presence of a suppression effect. It suggests that younger cohorts are 

characterized by larger educational inequalities in marriage and employment compared with 

older cohorts, cancelling out the diminishing direct effect of education on health across 

female cohorts. Put differently, were it not that education favors women’s health-relevant life 

chances more in younger cohorts than it does in older cohorts, the interaction between 

education and cohort in Model 3 would be even more negative.3 

  



Table 2: Self-rated health regressed on education, age, and cohort. Total female population 
aged 25–85 (Ncohorts = 25; Nindividuals = 136,179, weighted sample) (full models) 

  Model 1   Model 2   Model 3   

 
b 

 
b  b 

   (SE)   (SE)   (SE)   
Intercept 2.600 *** 2.622 *** 2.865 *** 

 
(0.059) 

 
(0.060)  (0.060) 

 Education (/10) 0.350 *** 0.338 *** 0.249 *** 

 
(0.007) 

 
(0.007)  (0.007) 

 Age (/10) - 0.137 *** -0.136 *** -0.080 *** 

 
(0.011) 

 
(0.012)  (0.011) 

 Cohort (/10) 0.127 *** 0.120 *** 0.123 *** 

 
(0.035) 

 
(0.036)  (0.037) 

 Education x Age (/100)   0.047 ** 0.015 
 

   (0.015)  (0.015) 
 Education x Cohort (/100)   -0.033  -0.142 ** 

   (0.045)  (0.044) 
 Parental education (less than lower-secondary education = 

reference) 
 

 Lower-secondary education 0.030 ** 0.024 * 0.016 * 
 (0.007)  (0.007)  (0.007)  
 Upper-secondary education  0.089 *** 0.087 *** 0.061 *** 
  (0.007)  (0.007)  (0.007)  
 Post-secondary non-tertiary 
 education 

0.080 *** 0.082 *** 0.055 * 

 (0.012)  (0.011)  (0.011)  
 Tertiary education 0.081 *** 0.090 *** 0.060 *** 
 (0.008)  (0.008)  (0.008)  
 Education level unknown -0.072 *** -0.073 *** -0.055 *** 
 (0.012)  (0.012)  (0.012)  
Employment status (employed = reference)   
 Student     -0.016  
     (0.018)  
 Unemployed, looking for work    -0.113 *** 
     (0.012)  
 Unemployed, not looking for work   -0.196 *** 
   (0.017)  
 Permanently sick or disabled   -1.197 *** 
   (0.014)  
 Retired   -0.263 *** 
   (0.008)  
 Housework   -0.103 *** 
   (0.007)  
 Others   -0.224 *** 
   (0.022)  
Marital status (married = reference)     
 Divorced or separated   -0.057 *** 
   (0.007)  
 Widowed   -0.074 *** 



 

Lastly, we need to bring the gender-stratified results together in order to shed light on 

cohort changes in the gender differential in the education-health association. In total, female 

cohorts seem constantly to receive greater health benefits from education than male cohorts 

do. This can be inferred from the insignificant cohort interactions in Model 2, for both men 

and women. However, when we look at the direct effect of education, the picture becomes 

more differentiated. To describe this result more precisely, we plot the predicted self-rated 

health scores by cohorts and education level for both men and women (Based on Model 3 in 

Table 1 and Table 2).  

 

   (0.007)  
 Single – never married/civil partnership   -0.047 *** 
   (0.007)  
     
Household income (>120% of median income = reference)  
 < 50% of median income   -0.230 *** 
   (0.008)  
 50%–80% of median income   -0.162 *** 
    (0.007)  
 80%–120% of median income   -0.090 *** 
   (0.006)  
 Missing values   -0.062 *** 
   (0.007)  
     
Number of children aged below 12   0.037 *** 
   (0.004)  
Number of children aged between 12 and 21  0.034 *** 
   (0.004)  
Variance       Country 0.105 

 
0.106 

 
0.099 

 
 

(0.030) 
 

(0.030) 
 

(0.027) 
 Country x Period 0.003 

 
0.003 

 
0.002 

 
 

(0.000) 
 

(0.000) 
 

(0.000) 
 Cohort 0.000 

 
0.000 

 
0.003 

 
 

(0.000) 
 

(0.000) 
 

(0.000) 
 Individual 0.636 

 
0.634 

 
0.590 

    (0.002)    (0.003)    (0.002) 
DIC 324750.01 324508.20 314722.70  
*p < .05; **p < .01; *** p < .001 (two-tailed test). 
All continuous variables are centered on their grand mean. 



Figure 3: Educational health differences across cohorts, controlling for marital status, number 

of children living in the household, employment status, and household income 

 

 

As shown in Figure 3, the educational gradient in health in older cohorts is significantly 

steeper among women than among men. The opposite holds true for more-recent cohorts. 

From the birth cohort 1976–1978 onwards, health inequalities between the education levels 

seem to be larger among men. This finding implies a reversal of the direct health benefits 

from education to the detriment of women. Figure 3 additionally shows that this shift is solely 

due to changing patterns among female cohorts. 

 

Sensitivity checks 

Several sensitivity checks were performed on the robustness of our results (not shown, but 

available upon request). First, we assessed the models using different birth-interval lengths 

(5-year and 7-year birth cohorts). Second, we ran the analyses only on the middle cohorts,  in 

order to exclude possible bias induced by the end-of-cohort values. Last, we used a 

hierarchically-ordered logit model to control for a ‘ceiling effect bias’, which is likely to 

occur given the ordinal nature of the dependent variable. All these additional analyses 

confirmed our main findings.  
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DISCUSSION 

In this study, we investigated whether the gender differential in the education-health 

association has changed against the background of the reversed gender gap in higher 

education.  

From a total point of view, we can conclude that the social transformation in the 

educational realm has left the gender balance untouched. Across all the birth cohorts 

observed, education has constantly favored women’s health more than that of men. However, 

ending the discussion at this point would be somewhat misleading. When separating the total 

effect of education into its gender-specific direct and indirect contributions, more complex 

dynamics come to light, which contribute to a more nuanced and detailed understanding. 

The female side of the story outlines the most important findings, which justifies our  

plea to focus on women. We observe opposite birth cohort trends in the linking pathways of 

the education-health association. On the one hand, we observe that the direct relevance of 

schooling for women’s health decreases across cohorts. Consistent with Collins’ (1979) 

framework on credential inflation, education’s socialization function appears to be of lesser 

importance with regard to producing good health among women in younger cohorts compared 

with those in older cohorts. In other words, the massive growth in the number of women in 

higher-education enrollment has led to a devaluation of the content of educational degrees, 

thereby creating a need to modify the theory of learned effectiveness to account for social 

change. Although credential inflation may be the most likely explanation for the pattern of 

diminishing direct health returns from education, we must bear in mind that other 

explanations cannot be ruled out completely, especially given that we did not operationalize 

the socialization variables. One alternative suggests the possible existence of a spillover 

effect. The pivotal idea is that the increased level of educational enrollments has created a 



climate of societal openness (Smits, 2003), which women from lower-status groups could 

benefit the most from with regard to health (Huijts et al., 2010). 

On the other hand, we see the rising importance of education for women’s health 

through their positions on the labor and marriage market. We can derive this finding from the 

suppression effect found in the analysis. After adjusting for the allocation variables, the 

diminishing trend of direct health returns from schooling is seen to be completely cancelled 

out. Put differently, it appears that the rapid rise in higher-education completion among 

women has shifted the female-specific balance between the direct and the indirect health 

effects of education toward the indirect effects. We are relatively optimistic regarding this 

point. This evolution, in fact, implies that women with higher credentials have become 

increasingly able to catch up with highly-educated men’s health, through their improved 

capability to translate schooling into equal economic and marital payoffs. Given that women’s 

education level keeps rising at a faster pace than that of men (Vincent-Lancrin, 2008), it 

remains an open question where this trend will end.  

The male side of the story is of less relevance with regard to social change effects, 

though it appears worthwhile to discuss it in some depth. The analysis indicates that for men, 

educational inequalities in health–either produced through direct or indirect channels–operate 

on an age, rather than on a cohort basis. This evidence may suggest that men’s increase in 

higher education has not been substantial enough to significantly affect their health returns 

from schooling. Men in older cohorts benefit from an additional year of education to an equal 

extent as men in younger cohorts. 

Although the results appear robust, some limitations of this research need to be 

acknowledged. First, health is self-reported, which may result in an over or under estimation 

of the actual prevalence of poor health (Subramanian et al., 2010). However, the validity of 

self-rated health as an overall measurement of population health has been widely confirmed in 



relevant literature (e.g. Zajacova et al., 2012). Future research should additionally address this 

concern by incorporating objective health indicators, such as chronic conditions or functional 

limitations. Second, this study could suffer from selection biases. The repeated cross-sectional 

nature of our data restricts our capacity to fully distinguish social causation from health 

selection processes. Nevertheless, as we control for parental education, we can be reasonably 

certain that the greater part of the association between education and health is causal. In order 

to be completely sure, further studies could make use of the expansion of compulsory 

education as a social experiment to test the direction of the relationship (Brunello et al., 2009; 

Oreopoulos et al., 2003). In addition to health-selection bias, mortality selection could affect 

the results concerning the older cohorts, more so if this is not a gender-neutral phenomenon. 

This source of potential bias stems from the structure of our dataset. Due to the short time 

span of our measurements, each cohort covers only a small subset of the full age range. 

Accordingly, the earliest cohorts are completely made up of the older population, which 

makes them vulnerable to selective survival bias. Although our analysis on the mid-range 

cohorts partially moderates this shortcoming, we need more complex models that allow us to 

weight for cohort, country, gender, and education specific mortality rates in order to 

overcome this issue completely. Last, our results depend on the theoretical assumption of 

restricted period effects. However, as mentioned by Bell and Jones (2014a), such premises are 

inevitable when attempting to move on to a better understanding of temporal changes.  

Even with the limitations noted, this study makes a significant contribution to 

existing literature concerning the contextualization of educational inequalities in health 

among men and women. We hope to have contributed to the further development of a macro-

sociology of education and health, by showing that education is not only an acquired social 

characteristic of individuals. Education is a societal institution, the expansion of which 

transforms societies, permeates various life domains, and hence profoundly affects population 



health. All macro-sociological theories deal with transformations in societies. With regard to 

the social positions of women and men, the reversal of the gender gap in education is 

probably one of the most pervasive transformations in recent history, having consequences for 

the health-relevant life chances of both genders for decades to come. 

NOTES 

1 We acknowledge recent debate concerning Bell and Jones’ remark (see: Bell & Jones, 2015; 

Reither, Land, et al., 2015; Reither, Masters, et al., 2015). The prevailing consensus seems to 

be that researchers need to gain insight into the descriptive age-period-cohort statistics. 

Accordingly, we performed exploratory curve-fitting analyses, which show that age and 

cohort are approximately linear functions of health. Hence, we integrated the model 

specification of Bell and Jones into our analyses. 

2 One may argue the presence of an economic recession effect. Although we agree with this 

reasoning, we assume this crisis effect to be of temporary duration, rather than to affect self-

rated health continuously.  

3 To make the claim of a suppression effect more persuasive, we performed ancillary analyses. 

Using multilevel multinomial logistic models, we regressed marital status (married = 

reference category) and employment status (employed = reference category) on education, 

age, and cohort. The results (not shown, but available upon request) indicate that the 

educational differences in the likelihood of respectively marriage and employment vary 

substantially from one birth cohort to another. Whereas a higher level of education negatively 

affected women’s odds of being married (versus being single or divorced) in older cohorts, it 

now positively influences their likelihood of marriage. A similar pattern can be observed with 

regard to being employed (versus being a homemaker).  
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APPENDIX 

Appendix A: Descriptive statistics (Nmen = 114,797; Nwomen = 136,179) 
 Men Women 

  Range Mean SD Mean SD 
Health 0–4 2.77 0.90 2.64 0.94 
Years of education 0–30 12.5 3.9 12.1 4.1 
Age (in years) 25–85 51 15.5 52 15.8 
Cohort (birth year) 1917–1987 1957 15.8 1956 16.1 

 % N % N 
Parental education     

Less than lower-secondary education 29.6% 33999 31.6% 43056 
Lower-secondary education 19.1% 21976 19.6% 26678 
Upper-secondary education  28.1% 32293 26.4% 36008 
Post-secondary non-tertiary education 4.9% 5600 4.8% 6579 
Tertiary education 13.6% 15631 12.9% 17612 
Education level unknown 4.6% 5298 4.6% 6246 

Employment      
Employed 60.9% 69961 46.5% 63335 
Student 1.4% 1609 1.4% 1913 
Unemployed, looking for work 4.3% 4917 3.3% 4497 
Unemployed, not looking for work 1.6% 1868 1.6% 2119 
Permanently sick or disabled 2.7% 3141 2.4% 3296 
Retired 26.5% 30430 27.0% 36757 
Household 1.6% 1877 16.9% 23031 
Others 0.9% 994 0.9% 1231 

Household income      
< 50% of median income 9.2% 10543 11.9% 16154 
50–80% of median income 15.3% 17538 17.7% 24061 
80–120% of median income 24.6% 28188 24.3% 33024 
> 120% of median income 34.2% 39253 27.5% 37479 
Missing values household income 16.8% 19275 18.7% 25461 

Marital status      
Married or civil partnership  63.5% 72895 56.2% 76478 
Divorced or separated 9.5% 10923 12.4% 16927 
Widowed 4.7% 5376 15.5% 21100 
Single 22.3% 25603 15.9% 21674 

Number of children aged below 12     
    0 80.2% 92082 78.5% 106963 
    1 10.8% 12402 11.8% 16084 
    2+ 9.0% 10313 9.7% 13132 
Number of children aged between 12 and 21     
    0 83.1% 95342 80.6% 109788 
    1 10.9% 12517 12.7% 17234 
    2+ 6.0% 6938 6.7% 9157 
 



Appendix B: Self-rated health regressed on education, age, and cohort. 
 Total population aged 25–85 ( Ncohorts = 25; Nindividuals = 250,976, weighted sample) (full models) 

  Model 1   Model 2   Model 3   Model 4  

 
b 

 
b  b 

 
b  

  (SE)   (SE)   (SE)   (SE)  
Intercept 2.685 *** 2.690 *** 2.696 *** 2.894 *** 

 
(0.058) 

 
(0.058)  (0.059) 

 
(0.057)  

Education (/10) 0.324 *** 0.266 *** 0.256 *** 0.150 *** 

 
(0.005) 

 
(0.007)  (0.007) 

 
(0.007)  

Gender -0.079 *** -0.082 *** -0.072 *** -0.049 *** 
 (0.003)  (0.003)  (0.004)  (0.004)  
Age (/10) -0.133 *** -0.132 *** -0.128 *** -0.070 *** 

 
(0.010) 

 
(0.011)  (0.011) 

 
(0.010)  

Cohort (/10) 0.129 *** 0.127 *** 0.130 *** 0.149 *** 

 
(0.030) 

 
(0.032)  (0.034) 

 
(0.033)  

Education x Gender (/10)   0.107 *** 0.100 *** 0.115 *** 
   (0.008)  (0.009)  (0.009)  
Education x Age (/100)   

  0.071 *** 0.052 ** 

   
  (0.017) 

 
(0.016)  

Education x Cohort (/100)   
  0.078 

 
0.038  

   
  (0.049) 

 
(0.046)  

Age x Cohort     -0.007  -0.040 *** 
     (0.005)  (0.006)  
Age x Gender     -0.009  -0.007  
     (0.008)  (0.008)  
Cohort x Gender     -0.020  -0.019  
     (0.024)  (0.024)  
Education x Gender x Age     -0.020  -0.023  
     (0.022)  (0.021)  
Education x Gender x Cohort     -0.121  -0.165 ** 
     (0.063)  (0.061)  
Parental education (less than lower-secondary education = 
reference)       

  

 Lower-secondary education 0.028 *** 0.027 *** 0.023 *** 0.012 * 
 (0.005)  (0.005)  (0.005)  (0.005)  
 Upper-secondary education  0.090 *** 0.090 *** 0.087 *** 0.056 *** 
  (0.005)  (0.005)  (0.005)  (0.006)  
 Post-secondary non-tertiary 
 education 

0.076 *** 0.076 *** 0.077 *** 0.043 *** 

 (0.009)  (0.008)  (0.009)  (0.008)  
 Tertiary education 0.078 *** 0.079 *** 0.087 *** 0.052 *** 
 (0.006)  (0.006)  (0.006)  (0.006)  
 Education level unknown -0.073 *** -0.073 *** -0.074 *** -0.056 *** 
 (0.009)  (0.009)  (0.009)  (0.009)  
Employment status (employed = reference)   

  

 Student       -0.012  
       (0.013)  
 Unemployed, looking for work      -0.116 *** 
       (0.008)  
 Unemployed, not looking for work     -0.203 *** 



 

 
 
 

     (0.012)  
 Permanently sick or disabled     -1.205 *** 
     (0.010)  
 Retired     -0.297 *** 
     (0.006)  
 Housework     -0.118 *** 
     (0.006)  
 Others     -0.215 *** 
     (0.016)  
Marital status (married = reference)     

  

 Divorced or separated     -0.058 *** 
     (0.005)  
 Widowed     -0.094 *** 
     (0.006)  
 Single – never married/civil partnership     -0.053 *** 
     (0.005)  
       

Household income (>120% of median income = reference)    

 < 50% of median income     -0.230 *** 
     (0.006)  
 50%–80% of median income     -0.160 *** 
      (0.005)  
 80%–120% of median income     -0.090 *** 
     (0.004)  
 Missing values     -0.055 *** 
     (0.005)  
       
Number of children aged below 12     0.031 *** 
     (0.003)  
Number of children aged between 12 and 21    0.032 *** 
     (0.003)  
Variance       

  
Country 0.099 

 
0.100 

 
0.100 

 
0.094  

 
(0.028) 

 
(0.029) 

 
(0.029) 

 
(0.027)  

Country x Period 0.003 
 

0.003 
 

0.003 
 

0.002  

 
(0.000) 

 
(0.000) 

 
(0.000) 

 
(0.000)  

Cohort 0.000 
 

0.000 
 

0.001 
 

0.001  

 
(0.000) 

 
(0.000) 

 
(0.000) 

 
(0.000)  

Individual 0.634 
 

0.634 
 

0.633 
 

0.585  
   (0.002)    (0.002)    (0.002)   (0.002)  

DIC 597974.06 597798.61 597367.46 577640.28  
*p < .05; **p < .01; *** p < .001 (two-tailed test). 

 
  

All continuous variables are centered on their grand mean. 
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