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Abstract

Extensive evidence leads us to expect that health disparities by race and socioeconomic status 

found in one generation might be reproduced in the next. To the extent that this occurs it is 

important to assess life course processes responsible for the reproduction. Prospective evidence 

concerning such life course processes is hard to come by as it requires long-term follow-up of 

individuals from childhood through adult life. We present data from the Child Health and 

Development Disparities study that provides evidence relevant to this issue with respect to self-

rated health. Mothers and offspring recruited in California's Bay Area between 1959 and 1967 

were assessed during pregnancy with follow-up exams of offspring along with in-person 

interviews with mothers (at offspring ages 5, 9–11, 15–17) and offspring (at ages 15–17, ~50). 

Available data allow us to assess the importance of three potential life course pathways in the 

reproduction of inequalities in self-rated health – socioeconomic pathways, cognitive pathways 

and pathways involving emerging health itself. As expected we found that race and SES disparities 

in SRH are reproduced across generations. They are evident in mothers, not strong or significant in 

offspring at 15–17, but present once again in offspring at age ~50. Concerning potential pathways, 

we found that indicators of child health were related to adult SRH and played some role in 

accounting for race but not SES disparities in adult SRH. Cognitive abilities were unrelated to 

adult SRH with childhood SES controlled. Childhood SES was associated with adult SRH 

independent of other childhood factors and is reduced to non-significance only when offspring 

college attainment is controlled. Race and SES disparities in self-reported health in one generation 

are re-expressed in the next with strongest support for SES pathways in this transmission.
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Extensive evidence concerning race and socioeconomic disparities in health across places, 

times and cohorts (Adler et al., 1994; Braverman and Barclay, 2009; Haas et al., 2012; 

Phelan et al., 2010; Mackenbach et al., 2015; Williams and Sternthal, 2010; Zheng et al., 

2011) strongly suggest that such disparities are reproduced in successive generations 

through life course processes. Additionally, evidence that childhood experience has a “long 

arm” when it comes to the generation of adult health inequalities strongly implicates life 

course processes (Kuh et al., 2014; Hayward and Gorman, 2004; Haas, 2008; Pavalko and 

Caputo, 2013). Although many study designs can help understand which life course 

processes are most important in generating health disparities prospective studies that collect 

data at multiple time points throughout the life course allow the opportunity to assess factors 

that could not be accurately recalled in adult life. However, studies like the one we will 

describe that follow individuals from before birth through childhood and then at midlife 

(~50) are relatively rare. Whereas impressive studies exist in Great Britain (e.g. Power and 

Elliott, 2006; Kuh et al., 2011) and several Scandinavian countries (e.g. Padyab and 

Norberg, 2014) the populations studied were largely homogeneous with respect to race. Here 

we describe a study that prospectively assesses social conditions, cognitive abilities, and 

emerging health as life course processes that may be involved in the generation of health 

inequalities by race and SES in the adult life.

In this first report we focus on self-rated health (SRH) because it captures how “healthy” 

people feel and predicts objective outcomes like mortality (Idler and Benyamini, 1997; 

DeSalvo et al., 2006). Prior studies of SRH point to early experiences as important for 

initiating processes that continue through life to create disparities in adult life (Haas, 2008; 

Umberson et al., 2014; Bauldry et al., 2012; Luo and Waite, 2005). The present study builds 

on this prior literature in two ways. First, our study includes an assessment of mother's SRH 

that allows us to directly assess whether race and SES disparities in one generation 

(mothers) are also evident in the next (offspring) (see also Salsberry et al., 2013). Second, 

we use prospectively collected information concerning emerging health, cognitive abilities 

and family socioeconomic circumstances at multiple points during the life course that either 

could not have been ascertained in a retrospective study or would have been subject to 

possible recall biases.

1. Three potential life course pathways leading to race and SES disparities 

in adult life

Our primary goal is to use prospectively collected life-course data to evaluate the empirical 

yield of three potential pathways in the emergence of adult-life disparities in self-rated 

health – socioeconomic pathways, cognitive pathways and pathways involving emerging 

health itself. As a prelude to our analysis we briefly introduce the theoretical rationale for 

each of these pathways as they have been articulated in prior research.
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If socioeconomic circumstances (SES) are an important pathway, relatively better 

positioned parents might confer superior socioeconomic circumstances to their offspring 

either directly through inheritance or indirectly by fostering educational and occupational 

attainment. Explanations as to how socioeconomic factors might then affect health involve 

many possible influences including the following prominent and inter-related possibilities. 

First, socioeconomic factors might broadly shape exposure to acute and chronic stressors 

that wear on the body ultimately leading to bodily system breakdown (Pearlin et al., 2005; 

Seeman et al., 2004; Geronimus et al., 2006). Second socioeconomic circumstances may 

also influence “health lifestyles” conceptualized as collective factors that characterize 

“status groups” (Weber, 1978) and influence behaviors such as smoking, diet, exercise, and 

preventive health behaviors (Mirowsky and Ross, 2003; Cockerham, 2005). Third, as argued 

by fundamental cause theory resources of knowledge, money power, prestige and beneficial 

social connections dynamically shape health by allowing better positioned people to avoid 

risks and adopt protective strategies even as such factors change over time (Link and Phelan, 

1995; Phelan et al., 2010). Finally and also consistent with fundamental cause theory (Link 

and Phelan, 2010; Freese and Lutfe, 2011), access to socioeconomic related resources 

confers potential advantage through contextual influences on health such as through 

neighborhood and work environments that are on average less noxious in better resourced 

contexts (Williams and Collins, 2001; Sharkey and Faber, 2014). With respect to racial 

disparities, socioeconomic pathways like these are expected to account for some but not all 

of the health differences between Blacks and Whites in the United States because of 

socioeconomic inequalities between the two groups (Phelan and Link, 2015).

If cognitive abilities are an important pathway it could be that children from low SES 

backgrounds grow up in conditions that are less cognitively stimulating and with parents 

who are also lower in cognitive abilities than their higher SES counterparts. Together these 

circumstances could lead to truncated schooling and lower status jobs with lower earnings. 

The same cognitive limitations could hinder the understanding of basic health related facts 

and impede the capacity to weigh complex information thereby limiting an individual's 

ability to fashion a healthy life style across the life course. Individuals who are more 

cognitively adept are better able to identify health-relevant aspects of their lives, figure out 

the relevant information required to address the circumstances they experience, and 

resourcefully construct a plan to maximize their chances for a healthy outcome (Gottfredson, 

2004; Deary et al., 2010). As Gottfredson (2004) puts it, “health self-management is 

inherently complex and thus puts a premium on the ability to learn and solve problems” (p. 

189). With respect to racial disparities in health an explanation that focuses on cognitive 

abilities might explain such disparities by pointing to average differences between Blacks 

and Whites on tests of cognitive ability.

If emerging health itself is an important pathway we might expect children from low SES 

families to experience health conditions from the very beginning of life and through 

adolescence that compromise educational and occupational attainment while at the same 

time initiating a health trajectory that signals poor health in adult life (Palloni, 2006; Basch, 

2011). Some aspects of early health like birth weight and gestational age have been studied 

extensively using twin studies sibling designs and quasi-experimental circumstances leading 
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to the conclusion that early life is an “important predictor” of long term outcomes including 

education, income and disability (Aizer and Currie, 2014). If early health affects both the 

attainment of SES and future health it could be as Palloni (2006) suggests “a plausible 

explanatory factor for the intergenerational transmission of inequalities (p. 609).” With 

respect to racial disparities research identifies sizeable differences between Blacks and 

Whites in early-life health indicators such as birth weight; these same indicators have also 

been linked to educational attainment and adult health (Aizer and Currie, 2014).

In addition to their prominence in the literature as potential ways to understand why 

disparities emerge over the life course these three pathways are important for two other 

reasons. First, each might be conceptualized as a cause of many causes. If one is poor 

nutrition may be compromised, access to safe parks denied, and excessive family stress over 

financing experienced. Low cognitive ability could lead to disengagement from school, 

reduced ability to understand complex health information and the capacity to create a 

healthy life-style. Poor childhood health could decrease access to robust physical activity, 

lead to absences from school and be stressful if for example one is teased or bullied by 

peers. Each is a potential cause of a package of risk and protective factors. Second, each is 

modifiable. Childhood poverty rates vary dramatically across rich democracies and the types 

of policies implemented in these countries are strongly related to the amount of poverty their 

citizens experience (Brady and Bostic, 2015). A host of policies ranging from ones that 

influence playground safety to ones that influence nutrition and the ability to engage in 

physical activity are all likely to shape child health outcomes. Finally cognitive pathways are 

potentially influenced by policies that affect the quality and accessibility of excellent 

schooling and protect against risks such as lead or other contaminants. Thus the pathways 

we investigate are both modifiable and important to consider because of their capacity to 

affect many risk and protective factors.

Of course these three potential pathways are not mutually exclusive and could work in 

concert to reproduce health disparities across generations through the life course. At the 

same time a strong version of any one of these three explanations could predominate. 

Variation in childhood cognitive ability could explain both the attainment of socioeconomic 

status and the development of a healthy life style thereby casting doubt on the importance of 

the cascade of circumstances that social causation theorists have implicated as mechanisms 

linking SES and health. Similarly, poor health early in life could fully account for health 

inequalities later in life bringing the explanatory power of theories focused on SES or 

cognitive abilities into question. Finally, it is possible that, over the life course, SES-related 

processes predominate in explaining race and SES health disparities in adult life. Such a 

formulation would argue that as SES inequalities are reproduced so are health inequalities. 

The significance of this study is that it brings prospectively assessed life course data to bear 

in adjudicating which if any of these three pathways predominates in explaining the 

emergence of health inequalities across generations and through the life course.

2. The Child Health and Development Studies cohort

Participants are the adult offspring of families that were originally recruited as part of the 

Child Health and Development Studies (CHDS) (2016). Virtually all pregnant women 
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receiving prenatal care from the Kaiser Foundation Health Plan at its facilities in Alameda 

County, California were recruited to the CHDS (19,044 live births 1959–1967) (van den 

Berg et al., 1988). Extensive demographic and behavioral information were collected from 

an in-person interview with the mother during her pregnancy. Clinical information was 

captured from medical records maintained by Kaiser. Follow-up exams of offspring along 

with in-person interviews with mothers (at offspring ages 5, 9–11, 15–17) and with offspring 

(at ages15–17) were conducted among subsets of the cohort. These assessments captured 

cognition, anthropometry, blood pressure, spirometry, behavior, and psychosocial factors. 

The Adolescent Study, based on all CHDS births that occurred from 1960 to 1963, includes 

participants with the maximum number of time points of observation during childhood, 87% 

were observed at birth, age 5, ages 9–11, and ages 15–17.

The CHDS cohort has been regularly monitored through linkage to the California 

Department of Motor Vehicles, the California Department of Vital Statistics and the 

California Cancer Registry (Cohn et al., 2001, 2007, 2010). This on-going surveillance 

facilitated our ability to locate cohort members at midlife (Susser et al., 2011, Cirillo et al., 

2011; Terry et al., 2011; Janevic et al., 2014). Efforts to maintain information about the 

location of cohort families, the rich data on a relatively large subgroup through adolescence, 

and sufficient variation in race and SES (see online supplement) make the cohort a strong 

setting for studying the emergence of health disparities.

3. The CHDS Disparities Study sample

Our objectives were 1) to enroll 350 non-Blacks and 250 Blacks, distributed evenly by 

gender and 2) to maximize the time points of observation for study participants. To meet 

these objectives we constructed an eligibility pool of 3196 that was comprised of: 1) a 50% 

random sample of non-Black male and female participants in the CHDS Adolescent Study; 

2) 100% of Black male and female participants in the CHDS Adolescent Study; and 3) a 

supplementary sample of 100% of Black male and female participants in CHDS follow-up 

studies at age 5 or ages 9–11. Eligibility requirements were expanded beyond the Adolescent 

Study for Blacks in order to meet sampling targets. We limited recruitment to California 

residents (79% of the eligible pool, N = 2514) due to the difficulty and cost of implementing 

home visits nationwide.

We were able to obtain phone numbers for 1,073 of the eligible pool and achieved target 

sample sizes after contacting 985 of them (see Fig. 1). Of the 985, 238 (24.5%) were 

deemed passive refusals when after multiple attempts (always more than 10) we were unable 

to contact them. A further 142 (14.5%) were contacted and actively refused participation. Of 

the 605 individuals who participated in the telephone interview 510 (84%) completed the 

home visit and 497 (82%) the self-administered questionnaire (see online supplement for 

more information). Human subjects review and approval was obtained from the IRB's at 

Columbia University and the Public Health Institute, Oakland California.

Table 1 describes the time-points in the life-course available for the present study. Because 

we relaxed the time-point eligibility criteria for Blacks to meet our sampling target, they 

have fewer time-points of observation than non-Blacks. In addition Blacks had lower 
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response rates among the eligible Adolescent Study pool, 45% vs. 53% for males and 56% 

vs. 68% for females. Overall 61% of the individuals we sought to recruit agreed to 

participate (Fig. 1).

4. Study protocol

We collected data using a 40-min computer assisted telephone interview, a home visit and a 

self-administered questionnaire. The telephone interview included assessments of 

socioeconomic circumstances, exposure to discrimination, measures of mental health status, 

physical activity, health behaviors and SRH, among others (See Table S1 for more details). 

A home visit involved the measurement of height, weight, blood pressure, spirometry, 

cognitive tests and a blood draw to obtain biomarker data. A self-administered questionnaire 

included numerous self-report psychosocial measures that could not be included in the 

telephone interview.

5. Comparison of recruited to non-recruited CHDS participants

Potential participants who moved out of California did not differ significantly from those 

who stayed on mother's age, education, employment, father's age, education and 

employment, family income and offspring birthweight in either Blacks or Whites (not 

shown). When we assessed differences on these same variables between those who 

participated and those who did not we found no significant differences (See Supplemental 

Table S2). Only a small number of cohort members we sought to contact had died (8 Whites, 

8 Blacks).

6. Comparison to the National Health and Nutrition Examination Study 

(NHANES)

We assessed the representativeness of our California-based sample by comparing it to the 

nationally-representative NHANES (2011–2012). We restricted the NHANES to non-

Hispanic White and non-Hispanic Black men and women spanning a similar age range as 

our study participants (46–52 years). In an online supplement (Tables S3 and S4) we find no 

differences between our sample and the selected NHANES comparison for BMI, 

Hemoglobin A1c, systolic and diastolic blood pressure and SRH. Additionally, we found 

that the disparities in our data were also present in the nationally representative NHANES 

data – in no instance was a race or education disparity significantly stronger in one sample 

than in the other.

7. Present study participants

We focus on mothers and offspring interviewed when offspring were 15–17 years old as this 

is the wave of data collection in which both mothers and offspring were asked questions 

about SRH. As described above all non-Black participants (N = 353) but only 124 (49.2%) 

of the Black participants had participated in the earlier adolescent wave of data collection. 

Using data from earlier waves we found no differences between Black participants included 
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in the adolescent sample and those who were not except for gender (Black males had lower 

response rates than Black Females) (Table S5 in the online supplement).

8. Measures

Self-Rated Health of mothers was assessed at ages (34–61) when their offspring were ages 

15–17. Offspring were assessed at ages 15–17 and again in midlife (ages 47–52). Adolescent 

SRH was categorized as poor = 4, fair = 3, good = 2, excellent = 1.

Race/Ethnicity was based on participant self-identification in adult life and grouped into 

non-Hispanic white, (N = 310, 65.0%), Black, (N = 121, 25.4%), and because of small 

numbers, other race/ethnicity, (N = 46, 9.6%).

Childhood SES assessed as a combination of maternal education at birth with reports of 

paternal occupation and family income at birth, 9–11 and 15–17 follow ups. Our procedure 

equally weights maternal education 0) less than high school (N = 53, 9%), 1) high school 

graduate (N = 187, 31%), 2) some college (N = 123, 20%), and 3) college or more (N = 114, 

19%) with the average of the three assessments of paternal occupation and family income. 

We construct this measure to vary continuously between 0 and 3 as described in the Online 

Supplement.

Adult SES is assessed as college or more (N = 223, 46.9%) versus less than a college 

degree, and self-reported family income in 12 categories ranging from $2500 or below to 

$300,000. We assigned midpoint values to each category and then standardized income 

values.

Cognition. Peabody picture vocabulary tests (PPVT) were administered to participants at 9–

11 and 15–17 assessments (Dunn and Dunn, 1959). We standardized scores from each 

assessment and averaged the standardized scores from 9 to 11 and 15–17. Scores on the two 

assessments were strongly correlated with each other (r = 0.70) and the composite measure 

was a robust predictor of college graduation (Odds Ratio of 8.02 associated with a 2SD 

change).

Obesity. In adolescence (ages 15–17) participants were weighed and measured and deemed 

obese if BMI values were above the 95th percentile for age and sex using Centers for 

Disease Control growth charts that are appropriately standardized based on data from the 

1970's. Adolescents scoring between the 85th and 95th percentile were designated 

overweight.

Externalizing Mental Health Symptoms (21 items Cronbach alpha = 0.86) such as “talks 

back when told to do anything”, “flares up over nothing – gets mad easily”, and “fights to 

get his or her way” were assessed when the participants were 9–11 via mother's report of 

whether the question characterized their child “a lot,” “a little” or “not at all.”

A Child Health Index included the sum of multiple indicators of relatively rare events and 

conditions including: 1) gestational age 258 days or less, 2) one or more severe anomalies by 

age 5 (with severe defined as a threat to development or well-being; (see Christianson et al., 
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1981 for examples), 3) one or more hospitalizations by age 5, 4) heart problem identified at 

age 5 physical exam, 5) other health-related deviation identified at age 5 physical exam, 6) 

measured systolic blood pressure at 5 year exam greater than 95th percentile of norms 

developed from the Pediatric Task Force database and based on age, gender and height, 7) 

mother report at age 15–17 of child ever being diagnosed with high blood pressure or 

measured blood pressure above 95% of CDC norms, 8) mother's report at age 15–17 of child 

ever being diagnosed with asthma, 9) hospitalization during year before 15–17 interview. 

Each indicator is assigned a “1” for present and “0” for absent. About half (50.6%) of 

children experienced none of these problems, 35% experienced one, 10.1% two and only 

4.3% three or more.

9. Statistical analysis

We first performed descriptive analyses to determine the percent of mothers, offspring 

during adolescence, and offspring in adulthood reporting fair or poor SRH by race/ethnicity 

and by quartiles of childhood SES.

We conducted logistic regression analyses to examine the extent to which identified racial 

and/or SES disparities in SRH among adult offspring were accounted for by measures 

associated with the three life-course pathways; 1) SES pathways as assessed by childhood 

SES, adult college attainment and adult family income, 2) cognitive pathways as assessed at 

ages 9 and 15–17, and 3) emerging health as assessed by childhood and adolescent physical 

and mental health indicators.

We first examined the independent association between each individual covariate and SRH 

adjusting for participant age and gender. Next, to determine the extent to which the sets of 

covariates accounted for the association between race and SRH, and between childhood SES 

and SRH, we conducted a series of five regressions that adjusted sequentially, in temporal 

order, for covariates of interest. Equation 1 first adjusted for childhood SES; as childhood 

SES is strongly related to race and a determinant of health disparities all subsequent 

equations adjusted for this variable. Equations 2–4 then additionally adjusted one at a time 

for childhood cognition, childhood health indicators, and adult educational attainment to 

determine their impact of racial and SES health disparities. A final regression model 

included all sets of covariates and additionally adjusted for adult income. When relevant we 

report in the text the percent change in the logistic regression coefficient associated with 

adjusted odds ratio as covariates are added to determine whether or not the association 

between race and, where applicable, SES and SRH were appreciably changed with the 

addition of covariates (percent change = (regression coefficient before adjustment – 

regression coefficient after adjustment)/regression coefficient before adjustment (Rothman, 

2012; Mirowsky, 2013)).

Since there is evidence of interactive effects between SES and both gender and race in the 

production of health disparities (Williams and Sternthal, 2010), we also explored the 

potential modification of each of our predictor variables by race and gender.
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We evaluate whether and to what extent evidence supports a particular pathway by 

evaluating the observed pattern of findings. If SES pathways are prominently expressed we 

would expect the coefficient for childhood SES to be sizeable and significant in predicting 

adult self-rated health even when measures of alternative cognitive and emerging health 

pathways are entered as covariates. Further we would expect childhood SES to account for 

some part of the racial disparity in self rated health and to only be accounted for itself by 

indicators of adult SES such as college completion and family income.

If cognitive pathways are prominent we would expect co-efficients for child/adolescent 

cognition to be sizeable and significant even when variables associated with alternative 

socioeconomic and emerging health pathways are entered as covariates. A strong profile of 

results for cognitive pathways would also show that cognitive ability partially explains race 

and SES associations with adult self-rated health.

Finally, if emerging health itself is a prominent pathway in explaining adult disparities in 

self-rated health we would expect coefficients for childhood health conditions, adolescent 

BMI and overweight, and adolescent self-rated health to be sizeable and significant even 

when variables associated with alternative SES and cognition pathways are held constant. 

Further such child health indicators should play some role in accounting for race and SES 

disparities in adult self-rated health.

We used multiple imputation (20 imputations) (SAS version 9.3) to predict missing values 

using all independent and dependent variables from our analysis, as well as several auxiliary 

variables (e.g. BMI at the 5- and 9–11) National Health and Nutrition Examination Survey 

(2016) (Allison, 2001). Results from our multiple imputation approach (N = 476) are 

reported below but conform closely to results from a complete case analysis (N = 360). All 

analyses were conducted using SAS version 9.3 (SAS Institute Inc.).

10. Results

Figs. 2 and 3 show race and SES disparities in SRH that are strongly evident in mothers, not 

strong or significant in offspring at 15–17, but strongly present in offspring at age ~50. 

These patterns hold within offspring gender and are independent of maternal age.

Table 2 column 1 shows significant odds ratios for each predictor of SRH, controlling for 

age, gender and a dummy variable for “other” ethnicity. Concerning disparities, Black 

participants experience an estimated tripling (OR = 3.09, CI 1.80–5.31) of the odds of fair or 

poor SRH as compared to whites, and with every one standard deviation elevation in Child 

SES participants experience a substantial reduction in their odds of fair/poor SRH (OR = 

0.56, CI 0.43 – 0.73).

Equation 1 shows that when race and SES are entered together, the odds ratio for race 

remains significant but is reduced (3.09–2.12) with the logistic regression coefficient for 

race declining by 33% from before to after control for childhood SES a finding that suggests 

that some part of the Black- White difference is attributable to the fact that Black 

participants were lower in socioeconomic status in childhood. Equation 2 assesses the 

impact of adding a measure of childhood cognition on the race and SES disparities shown in 
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Equation 1. Whereas childhood cognition is associated with SRH before race and childhood 

SES are controlled its logistic regression coefficient is decreased by 58% and is no longer 

significant after race and childhood SES variables are added. Coefficients associated with 

SES and race disparities are slightly reduced (13% and 17% respectively) upon control for 

cognition, but each remains significantly associated with SRH.

As Equation 3 shows, adolescent SRH, obesity, overweight, externalizing mental health 

symptoms, and the index of child health problems are each independently and sometimes 

relatively strongly associated with adult SRH. Each unit of worsening adolescent SRH is 

associated with more than a doubling of the odds (OR 2.35, CI 1.49–3.73) of fair/poor adult 

SRH. Obesity (OR 3.15, CI 1.21–8.18) and overweight (OR 2.84, CI 1.28–6.31) as an 

adolescent are associated with substantially elevated odds of fair/poor adult SRH. A one-unit 

increase in child health problems and in child externalizing symptoms are associated with 

1.55-fold (CI 1.17–2.05) and 1.50-fold (CI 1.12–2.01) increases in the odds of fair/poor 

adult SRH respectively. Adding child and adolescent health measures reduces the effect of 

race on adult SRH by 42% rendering it non-significant. Adolescent obesity, child health 

problems and externalizing behaviors each contributed to this decline (not shown). In 

contrast to race, the effect of childhood SES remains significant and essentially unchanged 

when comparing Equation 1 (OR = 0.64) to Equation 3 (OR = 0.65).

Equation 4 shows that a person who has graduated from college has 1/5 t h the odds (OR 

0.20, CI 0.10 – 0.40) of experiencing fair/poor SRH as compared to a person who has not 

completed college. Critical to our understanding of the transmission of disparities, we find 

that controlling for college education attenuates the odds ratio associated with childhood 

SES from a significant 0.64 (Equation 1) to a non-significant 0.83 (Equation 4); a 58% 

decline when comparing the logistic regression coefficient before controlling college 

attainment to after controlling it. At the same time, despite the relatively strong protective 

effect of college education, we see that it plays almost no role in explaining the black-white 

disparity in SRH (2.12 – Equation 1; 2.22 Equation 4).

Equation 5 shows results with all predictors entered simultaneously. Child and adolescent 

health measures (with the exception of externalizing behaviors) remain significantly 

associated with adult SRH as do college education and adult family income. Cognition plays 

no significant role with these other variables controlled. We checked for interaction between 

the predictor variables in Table 2 and race and gender. Among the many comparisons we 

examined two that are consistent with other literature were apparent in our data as well; the 

benefit of college educational attainment and income for SRH were not as strong in blacks 

as in whites. However, in all instances the coefficients were in the same direction across race 

and gender groupings and in no case did the point estimate in one group fall outside of the 

confidence bounds of the estimate in the other group.

11. Discussion

We introduced the CHDS Disparities Study one of a relatively small set of studies that 

provides health-related data across the life course. It is especially unusual in its inclusion of 

sufficient numbers of both Black and White respondents to investigate life-course 
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hypotheses about racial as well as SES disparities. In this paper we capitalized on an unusual 

opportunity to investigate the transmission of health disparities in SRH across generations 

and through the life course. We found that race and education disparities in SRH were 

substantial in the mothers of cohort members, generally absent when cohort members were 

adolescents, but prominent as the cohort aged into midlife. We considered three plausible 

life-course explanations that we conceptualized as potential causes of many causes – SES 

pathways, cognitive pathways and pathways involving emerging health. Any one of these 

pathways could have been supported by the data we collected but as we discuss below some 

proved more important than others. Specifically, while we found some support for each of 

the potential pathways we found strongest support for SES pathways, followed by child 

health pathways and least support for cognitive pathways. Before considering implications 

of our results we turn to consideration of the strengths and limitations of the study so that 

our conclusions can be considered in light of such strengths and limitations.

11.1. Strengths and limitations

As would be expected in a 50-year follow up study we were unable to recruit every eligible 

subject. Still, we found little evidence of bias either in comparisons based on archived data 

of recruited and non-recruited subjects or in comparisons between our sample and the 

nationally representative NHANES data. This first report from the CHDS Disparities Study 

focuses only on SRH and although this is an important health indicator subsequent 

investigations will examine disparities in obesity, lung function, allostatic load and other 

outcomes of interest. As we proceed to these other outcomes it is possible that the pattern of 

results found in this analysis will not be replicated, a result that would push us away from 

general conclusions about the importance of the three pathways to more specific and 

nuanced ones. An additional issue is evidence indicating that measures of self-rated health 

produce discrepancies concerning time trends in SRH across data sets and population groups 

that raise validity concerns for this otherwise simple but useful measure (Saloman et al., 

2009). Finally, we focused on SES, cognition, and emerging health, across the life course 

and while measurement within these domains was arguably strong we have left for future 

research the inclusion of additional covariates such as the experience of discrimination that 

we measured only in adult life. The multi-generational data, the long-term follow up at age 

50, the racially diverse sample and the multiple prospective assessments of childhood SES, 

childhood cognition (ages 9 and 15–17), child health variables are strengths of the study.

11.2. Implications for potential pathways

With respect to cognitive pathways our study is unique in its capacity to assess the role of 

cognition in the context of comprehensive measurement of childhood SES. While cognitive 

ability (assessed twice 9 and 15–17) was robustly associated with adult SRH when age, 

gender and race ethnicity were controlled the addition of childhood SES sharply reduced the 

association. The fact that cognition plays no significant role in predicting adult SRH when 

child SES is controlled runs counter to a meta-analysis on the role of cognition in predicting 

mortality (Calvin et al., 2011). This meta-analysis concluded that adjustment for childhood 

socioeconomic status had “almost no impact” on the relationship between cognitive ability 

and mortality and that childhood SES is therefore “not a confounder of the intelligence–

mortality association.” But the measurement of childhood SES in these studies was not 
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strong consisting of only a single indicator, assessed at a single time, and focused only on 

paternal indicators of SES circumstances. In our study childhood SES was based on multiple 

indicators – mother's education, father's occupation, and family income with family income 

and father's occupation assessed at three time points during youth. We suspect that the 

difference in findings between our study and the meta-analysis is due to this difference in the 

adequacy of the available measures of childhood SES. Beyond the issue of the role of 

childhood SES our study joins other studies that have assigned a relatively modest 

independent role for cognition in accounting for adult health status when adult SES is 

controlled (Calvin et al., 2011; see Davis et al., 2016 for an interesting counter point) and 

particularly when it is controlled comprehensively (Link et al., 2008; Clouston et al., 2015). 

As expected, we found a strong association between cognitive ability and adult educational 

attainment which is in turn associated with adult SRH, a pattern of results that suggests a 

possibly substantial indirect role for cognitive ability that operates through educational 

attainment. At the same time, the lack of an effect of cognitive ability independent SES casts 

doubt on explanations, like the one we offered in the introduction that portray cognitive 

abilities as a key active ingredient people use to construct a healthy lifestyle.

The evidence concerning child health joins many other studies that have shown substantial 

effects of early health on later health. In this way our results are consistent with research that 

suggests a “long arm” for childhood experience and supports a life-course conceptualization 

of health as something that builds over a life time (Hayward and Gorman, 2004; Hatch, 

2005; Pearlin et al., 2005). As the first study we know of to follow Black and White 

individuals through the life course our finding that child health plays a role in accounting for 

race disparities in adult SRH is an important one. It suggests that some part of the large race 

disparities in health in this cohort have origins in early health circumstances. At the same 

time even though multiple child health indicators are related to adult SRH (sometimes quite 

strongly) they did not lead to a substantial attenuation of coefficients for child SES or adult 

education and income. Thus, unlike the situation with race disparities we are unable to 

conclude that child health plays a large role in producing SES-related health disparities in 

adult life.

With respect to pathways involving SES we found a substantial association between 

childhood SES and adult SRH that is only diminished to non-significance when adult 

attainment of a college education is controlled. Additionally, childhood SES plays a 

substantial but not a complete role in explaining Black/White disparities in adult SRH. 

Finally, adult education and income are independently associated with adult SRH with all 

other variables in the model held constant. These findings are particularly significant given 

that they remained robust even when two other pathways (cognition and child health) were 

multi-operationalized in a prospective design. Together, they suggest that SES pathways play 

a substantial role in reproducing health disparities by race and SES. When socioeconomic 

inequality is reproduced across generations and over the life course health inequalities are 

reproduced as well. Such a conclusion is consistent with explanations indicating that low 

SES confers adversity and stress that wears on individuals over time thereby influencing 

their health outcomes in adult life (Ben-Shlomo and Kuh, 2002; Hatch, 2005; Pearlin et al., 

2005), with “health lifestyle” that posits strong social shaping of risk and protective factors 
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(Cockerham, 2005) or with explanations that focus on SES-related “flexible” resources 

(knowledge, money, power, prestige and beneficial social connections) that either 

individually or collectively shape exposure to risks and influence the adoption of protective 

factors (Phelan et al., 2010; Freese and Lutfey, 2011). As such, the findings support the 

conclusion that SES and race inequalities in health are in some large part reproduced over 

the life course and across generations through the reproduction of SES inequalities and the 

differences in resources and adversity that such inequalities put in place.
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Fig. 1. 
CHDS Disparities Study participation flowchart.
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Fig. 2. 
Percent fair\poor self-rated health by race/enthnicity: Mothers when offspring are 15–17, 

offspring at 15–17 and offspring as adults.
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Fig. 3. 
Percent fair\poor self-rated health by quartiles of childhood socioeconomic status: Mothers 

when offspring are 15–17, offspring at 15–17 and offspring as adults.
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