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Resumo

Despite their long-standing interest in social umedies in health and survival, social
scientists have only recently begun to examineuheéerlying biological pathways
linking social position to mental and physical weding. Interest in these
physiological connections has led to a proliferatid “biosocial surveys” that obtain
socio-demographic information through interviewsng with biological markers
based on physical assessments and laboratory asaljeese markers are likely to
provide researchers with more objective assessno¢tisalth status and disease than
the self-reported information typically collectesh ihousehold surveys and to
ultimately generate insights into the causal pagtsaMinking lower social status to
poorer health outcomes. In this study, we obtaimmarable estimates for three
populations living in both the developed and theedigping world — Costa Rica,
Taiwan and the U.S. - of the mediating effects mdividual biomarkers in the
relationship between education and health outcomebjding self-rated health and
measures of chronic conditions and functional ltnoins. Our results do not identify
important associations between education and biemsaiof aging among near-elderly
and elderly Taiwanese and Costa Rican men and womeaddition, we show that
biological measures do not mediate the effectsdatational attainment on self-rated
health and functional limitations in both countrida the U.S, while we find a
relatively larger number of significant associatidretween education and biomarkers,
particularly among women, the biomarkers of agipgear to mediate the relationship
between SES and health deterioration at older aggs modestly, contrasting with
findings from the earlier literature for westerruatries. Given the large discrepancies
in the socioeconomic and cultural settings in tbantries examined in this study,
further analysis is needed to explain the undeglymechanisms behind social
inequalities in health in these populations.
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I ntroduction

Despite their long-standing interest in social wdies in health and survival, social
scientists have only recently begun to examineuthéerlying biological pathways linking
social position to mental and physical well-beihgerest in these physiological connections
has led to a proliferation of “biosocial survey&iat obtain socio-demographic information
through interviews along with biological markersséd on physical assessments and
laboratory analyses (Weinstein et al., 2008). €h&srveys are providing researchers with
measurements of biomarkers related to metaboliccardiovascular disease, often combined
with indicators of immune and neuroendocrine fumctifor broad population-based samples.
These markers are likely to provide researcherh wibre objective assessments of health
status and disease than the self-reported infoomayipically collected in household surveys
and to ultimately generate insights into the caymdhways linking lower social status to
poorer health outcomes. Although researchers arthenearly stages of analyzing these
biosocial surveys, the little evidence to date gs¢g that the patterns linking socioeconomic
status (SES) to biological indicators are not systéc. That is, despite nearly ubiquitous
associations between lower SES status and pooaéhlend survival, less educated or poorer
individuals in some populations are no more likelyhave “at risk” values of biological or
clinical parameters than their more socially adagat counterparts (Dowd and Goldman,
2006).

Most studies examining SES differentials in bioneask have been based on data from
wealthy Western nations, particularly the US, Canddreat Britain, and other countries in
Western Europe. We surmise that, as with SES rdifteals in health status, there is
considerable variation in the strength of the assion between health status and biological
markers of stress and health across populationthisranalysis, we examine this hypothesis
using data from three nationally representativeveys of older adults that incorporate an
extensive set of biological measures: the Health Retirement Survey in the US, the Costa
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Rican Study on Healthy Longevity and Aging, and $toeeial Environment and Biomarkers of
Aging Study in Taiwan. The three nations represgitly these surveys provide a fascinating
set of contrasts. The US, Taiwan and Costa Rica kamilarly high levels of life expectancy
at birth — approximately 77 years in Taiwan, 78ha US and 79 in Costa Rica (Population
Reference Bureau, 2007). Despite this consistémdgngevity, the countries have vastly
different levels of economic well-being, healtheaxpenditures and inequities in health care.
Per capita income in the US is roughly nine tinfedt bf Costa Rica and almost three times
that in Taiwan (Unger et al., 2008; Taiwan Econofacum). Moreover, in contrast to the
decentralized health care system in the US thatekea large fraction of the population
without health insurance or adequate health sesyi€aiwan and Costa Rica have national
health insurance systems that cover the vast magfrresidents. This health care is achieved
at a fraction of the cost of health care in the b&lth expenditures per capita in the US are
about six times as high as in Taiwan and about fimes as high as in Costa Rica (Lu and
Hsiao, 2003; Unger et al., 2008).

Background

A large body of research has examined the reldtipasbetween SES — most commonly
measured by education, income, and occupationdlssta and clinical markers of
cardiovascular and metabolic function (e.g., blpogssure, total and HDL cholesterol, body-
mass index, and glucose levels). Relatively fewybatpon-based studies have examined other
physiological markers related to stress and healtith as neuroendocrine and immune
measures. Although there is a pervasive notiorhe literature that social inequalities in
health are reflected in SES differentials in biokeas (see, for example, Kristenson et al.,
2004; Siegrist and Marmot, 2004; Steptoe et @022 a more nuanced assessment of
empirical findings suggests that the associati@ia/éen biomarkers and health status are not
so clear-cut. For example, blood pressure, whicbne of the most commonly analyzed
biomarkers in terms of its association with SES, b@en found to have an inverse association
with years of schooling in some studies (BobakIgt1®99; Martikainen et al., 2001), no
significant association in others (Brunner et 2097; Steptoe et al., 2003) and a positive
association in one study (Reddy et al., 2002). Aaldhal evidence suggests that the
relationships are likely to vary across differendteral and socioeconomic settings. For
example, in a comparison of male employees in JapdrEngland, Martikainen et al. (2001)
identified significant differences in the assowas between several cardiovascular risk
factors and SES between the two populations —xXamgle, BMI and waist-hip ratio were
positively related to SES in Japan, but negatiaslyociated with SES in England.

In recent years, several population-based stutiescomprise a broad biomarker collection
have examined the relationship between SES anddabkars associated with stress and health
in an effort to determine the degree to which pblggjical measures can account for SES
differentials in health status. These too havedgélconflicting results. For example, analyses
based on the data from the MacArthur Studies ot&ssful Aging have estimated that about
one third of socioeconomic differences in mortabtjmong the elderly in the U.S. can be
explained by differences in physiological dysfuanti primarily due to cardiovascular risk
components and measures of immune function (Seenhah, 2004). In contrast, a study
based on data from Taiwan found that biomarkerocet®d with the cardiovascular,
neuroendocrine, and immune systems explained bitléhe association between SES and
health status, primarily because few biomarkerseveggnificantly associated with education
and income (Dowd and Goldman, 2006). A recent yamalof the linkages between
biomarkers, health and mortality in Costa Rica ssggthat the direction of the SES gradient



not only varies across biomarkers but also acrdggseht dimensions of health and survival
(Rosero-Bixby and Dow, 2007).

In this study, we obtain comparable estimates é@upations living in both the developed and
the developing world,of the mediating effects ofliundual biomarkers in the relationship

between education and health outcomes, includitigated health and measures of chronic
conditions and functional limitations. The findingwesented here, provide an opportunity,
not yet explored in the literature, to contrast thechanisms linking social and physical
dimensions in different socioeconomic settings.

M aterials and M ethods

Data

Data for this analysis come from three sources20@ Social Environment and Biomarkers
of Aging Study (SEBAS), the Costa Rican Study omgevity and Healthy Aging (CRELES)
and the 2006 Health and Retirement Study (HRSk SEBBAS is based on a follow-up of the
Survey of Health and Living Status of the Near Hidand Elderly in Taiwan, a nationally
representative longitudinal survey (including thestitutionalized population) that was
administered four times between 1989 and 1999.iffitial survey consisted of 4,049 eligible
respondents who were aged 60 years and older if. 198 1996, the study added a new
cohort of 2,462 near-elderly respondents who wegedab0 to 66 years in 1996. The two
cohorts were interviewed again in 1999. In 200Gubsample of respondents for SEBAS
were drawn randomly from the combined near-eldexhd elderly cohorts who were
surviving in 1999. Persons aged 70 years and aid&®99 and persons in urban areas were
oversampled. SEBAS consists of two parts: a fadade in-home interview and a medical
exam. Among the 1,713 respondents selected fostady, a total of 1,497 answered face-to-
face in-home interviews (a response rate of 92 gggramong survivors). The interviews
comprise information regarding demographic and aammnomic characteristics, physical
health, health-related behaviors, psychologicall-xeing and health service utilization.
Respondents were interviewed in their homes betwalnand December 2000.

Among the 1,497 participants who completed in-honterviews, 1,023 participated in the
medical examinations (68% of those interviewed)spbportionately high non-participation
rates were found among the healthiest respondsnigel as the least healthy, with persons
who received the medical exam reporting the sameeage health status as those who did not.
Results presented elsewhere suggest that, in &sempee of controls for age, estimates from
the medical exam portion of SEBAS are unlikely éoseriously biased.

SEBAS respondents collected a 12-hour urine spectioeernight and accompanied a
member of the Bureau of Health Promotion in Taivtana hospital visit the following
morning. During the hospital visit, respondentsvied a spot urine sample and a fasting
blood sample, and staff members measured the rdspts waist and hip circumference,
height, weight, and blood pressure. The clinicabdarovided biological markers that are
comparable to those collected in recent surveyhenU.S (Seeman et al. 1997; Singer and
Ryff 1999).

The CRELES is an on-going longitudinal study ofaéianally representative sample of 3,000
adults born in 1945 or before (ages 60 and ovéneafirst interview) and residing in Costa
Rica in the year 2000, with over-sampling of thdeolold. For this analysis we use the data



for the first wave of interviews, conducted in 2004/ sample of 9,600 individuals was
randomly selected from the 2000 census database dfttification by 5-year age groups.
Sampling fractions ranged from 1.1% among those bor1l941-45 to 100% for the born
before 1905. This sub-sample included near 5,8@viduals and covers 59% of Costa
Rican territory, yielding the following non-respensates: 19% of the individuals deceased by
the contact date, 18% were not found in the fi2f, moved to other addresses, 2% rejected
the interview, and 2% remained as pendant inteiwiafter several visits (likely rejections).
Among those interviewed, 95% of the participantsvited blood sample, 92% collected
urine, 91% had anthropometric measures, and 24%ireglj a proxy to answer the
questionnaire.

The data and specimens in the CRELES study weldecbted at the participants’ homes,
usually in two visits. In the first visit, partants provided informed consent and answered a
90-minute long questionnaire (including some mdopiliests and two blood-pressure
measures) as well as a 10-minute frequency of trfacel consumption questionnaire. In a
second visit early the next day, fasting blood dasypvere collected by venipuncture: 1
EDTA purple top tube (for 3-4 ml. of whole blood)dh2 serum separating tubes (SST), with
a clot activator (for 10-12 ml. of blood, to obtadr6 ml. of serum). In this visit, the field
team also picked up a cooler containing 12-hourragat urine and took the anthropometric
measures. All field data were collected using G®akDigital Assistants (PDAS), also known
as palm computers, with software applications dgyed by CCP for this study.

The HRS started in 1992 as nationally represemtasitidy of the non-institutionalized
population aged 51 to 61 and their spouses/parinegardless of age). The initial sample
consisted of 15,497 eligible respondents of whi@34 answered the interviews: 9,824
cohort-eligible respondents and 2,830 spouses.equkstly this survey was merged with the
Study of Assets and health Dynamics among the ©@es(AHEAD), a national panel study
of 7,446 Americans age 70 and older in 1993 anit §m@uses/partners (regardless of age).
Latter, the data collection effort added two otbenort-eligible respondents: i) a War Babies
sample of people born in 1942-1947 and their spo(regardless of age); and ii) the Children
of the Depression Age - a sample of people borh9i4-1930 (who did not have a spouse
who was born before 1924 or between 1931 and 19Bfgse four cohorts and their
spouses/partners were interviewed every two y&ars, 1998 to 2002. In 2004, a new cohort
was added to the study, the Early Boomers, whicludes people born between 1948 and
1953 and their spouses/partners (regardless of Adjegohorts were interviewed again in
2004 and 2006. The HRS includes a very comprehersst/of questions on health, work and
retirement, income and wealth, as well as familg demographic characteristics.

In the 2006 HRS wave, 18,409 people answered the ioterview. In addition, from the
original sample, a one-half random sub-sample wasselected to provide an enhanced face-
to-face interview on physical health and to supplymarkers measurements. Among these
measures many are comparable to those collectE®ELES and SEBAS, which allowed us
to add estimates for the U.S. in our analysis. rPigocollect the data, individuals had to
provide written consent for the interviewer andefeed information about how the measures
would be administered. Individuals who did not feale about the collection procedures were
allowed not to participate. The data and specimere collected at the participants’ homes.
After completing the enhanced health questionnairelviduals were asked to provide i) a
saliva sample collected by swishing a small quarfiD ml) of Scope mouthwash for about
45 seconds and spitting the contents into a coettdirat was sealed and packaged, and ii) a
small quantity of blood via finger prick. Three rsaeements of blood pressure were also
taken, every 45 seconds, using an automated deickefor respondents weighting less than
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300 pounds and who were able to stand, weight wesesured with a scale. In addition, waist
circumference and height - measured with the redgats standing against a wall without
shoes - were both measured with a tape measure.

Variables

Population-based studies on the biology of strase lused physiological markers pertaining
to the cardiovascular, metabolic, immune, and renolocrine systems. In order to preserve
comparability across populations, we limit the s in this article to biomarkers that were
ascertained in all three surveys, or at least,wieaé collected in both SEBAS and CRELES,
surveys that have a somewhat larger array of madailable than the HRS. Out of the ten
markers examined in this study, eight are measfrdge metabolic syndrome and two are
measures of the neuroendocrine system: urinarisobend DHEAS. Whenever clinical
cutoff values for biomarkers are available, we th&se cutoff points to construct
dichotomous variables for the given marker, coded when the respondent has a high risk
value and 0 otherwise (see Table 1).

Among markers for the metabolic syndrome, we ineltwdo indicators of body fatness: BMI
and waist circumference. BMI, calculated as wedjhided by height squared (Kgfinis
recoded into a dichotomous variable that takev#hee of one for respondents who have
values larger than 30 and lower than 18.5. To ktake effects of waist circumference, we
code values larger than 88 centimeters for womenl@2 for men as high risk. Two markers
for hypertension — systolic and diastolic bloodsstee — are coded as dichotomous variables
that take the value of one for respondents who kaltees larger than 140 and 90 mmHg
respectively. We include measures of total seruatesterol (risk values larger than or equal
to 250 mg/dL) and triglycerides (risk values largean 200 mg/dL), taken from blood
specimens. Two biomarkers relate to glucose mésae- fasting glucose and glycosylated
hemoglobin (HbAc). Cutoff values for these measures are 100 mgudli6a5 mmol/L,
respectively.

In the absence of guidelines for normal rangesoathnical markers, we use cut points for
cortisol and DHEAS that are based on the distrilbutif these biomarkers in the surveys.
These biomarkers take the value 1 for respondembshave values in the lowest quartile
(DHEAS) and in the lowest or highest deciles (sat), with the cutoff points calculated
separately for men and women. Triglycerides, fgsgjiucose, cortisol and DHEAS are not
available in the HRS, and therefore, are companédio SEBAS and CRELES.

Health outcomes comprise three measures. We useatl health, reported according to the
conventional 5-point ordinal scale: excellent, vgopd, good, fair and poor. We also include
self-reports of chronic conditions and functionalitations that are comparable in all surveys
and that have been shown to reflect health detditor at older ages. Chronic conditions are
recorded as a count of seven common serious conslithigh blood pressure, diabetes,
cancer or malignant tumor, chronic respiratory aés, heart problems, stroke, and cataracts
in the eye (except for the HRS). Functional limdas are based on self-reports of four
mobility limitations (lifting or carrying weight,aising arms above shoulders, walking many
blocks and climbing stairs), two measures of imatrntal activities of daily living (buying
personal items and managing money), and three messastiactivities of daily living

(bathing, eating, and toileting).



Our analysis presented here includes only educatoa measure of socioeconomic status
(SES) because it provides the easiest to colletharst consistent measure of SES across the
three populations. Also, to preserve further corapéity, we code education into three-
categories, according, approximately, to the tescibf its distribution in each survey. In
Taiwan and Costa Rica the cutoff points, respebtiior men and women, are fairly
comparable: 0-5, 6, 7+ and 0, 1-6, 7+ years of &t in Taiwan; and 0-1, 2-5, 6+ and 0-2,
3-5, 6+ years of education in Costa Rica. In th®.U~vhere education has been mandatory for
both sexes over a longer period of time, the cytofhts used are somewhat different from
those for the other two countries: 0-12 12, and ¥&ars of education for both sexes. Finally,
while the age range is similar across the surveggiples (54 and over in Taiwan, 60 and
over in Costa Rica, and 53 and over in the U.S)jnelude linear and quadratic controls for
age in all models.

Analytic Strategy

To examine the associations between educationhenghysiological measures, we estimate,
for each population, separate logistic regressianlets for each biomarker, controlling for
age and educational attainment. We fit separateetaddr men and women because of sex
differences in the biological mechanisms linkingieeconomic status and health (Dowd and
Goldman 2006).

To test for the mediating effects of biomarkerghia relation between education and health,
we estimate sex-specific models separately foraCBsta, Taiwan and the U.S. Ordered
logistic regression models are used for self-raeslth, and Poisson regression models for
the counts of functional limitations and of chron@nditions. We compare two models for
each health outcome. The first one controls omhafje and education. In the second model,
we add the individual biomarkers to the first model

In each survey we use alternative strategies towtdor the different multi-stage sampling
designs employed during data collection. In the @cdsSSEBAS, we add a dummy variable for
urban residence, and adjust for clustering by pgmsampling units (PSUSs) to produce

correct standard errors. In CRELES and in the HRRSyse weighed data. We use Stata 8.2 to
estimate the models (StataCorp 2003).

RESULTS

Table 1 displays the cutoff points and summary messfor high risk values of individual
markers in each country. Although the results ateaeighted, they suggest, not surprisingly,
higher proportions of BMI and waist circumferenisky cases in the U.S compared to
Taiwan and Costa Rica. In addition, Costa Rica apgp® present higher proportions of cases
with high risk values of blood pressure and cheledtthan the other two countries.

Estimated coefficients for education from the Itigisnodels of having high risk values of
each biomarker are presented on Tables 2 to 4 pEkxmeBMI and DHEAS (both sexes), and
diastolic blood pressure and glucose (women), net fiio other statistically significant
associations between education and the physiologieasures in Taiwan (Table 2). These



results are consistent with previous analyses bas¢ke Taiwan data but with a somewhat
different set of biomarkers and cutoff points (Doarti Goldman 2006). The number of
significant associations between education angtblkeability of having high risk values of
the biomarkers is also modest in Costa Rica, affhave find statistically significant
associations with BMI, DHEAS and triglycerides v@duamong men, and systolic blood
pressure, waist circumference and glycosylated ggsbom among women (Table 3). In
contrast, in the U.S., while the list of biomarkbesng examined is shorter than for the other
two countries, we find, except for cholesteroltistecally significant associations between
education and all the measures used among womeongmen, the number of statistically
significant associations is, however, also modady systolic blood pressure and
glycosylated hemoglobin are significantly assodateth education.

Education is related to self-rated and functiomaithtions health outcomes in Taiwan and
Costa Rica (Tables 5 and 6), but we find no evidahat physiological measures of stress
strongly mediate the relationship between educatiahhealth in these countries. That is, the
coefficients on the education variables changdively little with the inclusion of the
biomarkers in the second model. This finding idipalarly true for Costa Rica. In addition,
with the exception of the model for functional ltations among women in Taiwan, there are
no changes in the significance of the coefficidotseducation in any of the models presented
in Tables 4 and 5, after the inclusion of the bidwaes.

In the U.S., in addition to self-rated health anddtional limitations, education is also
statistically significantly associated with chrogmnditions among women (Table 7). But
despite the larger number of statistically sigrifitassociations found between education and
the biomarkers, particularly among women, the phlggical measures of stress also seem
not to mediate the relationship between educatiohself-rated health and functional
limitations in the U.S., after the inclusion of themarkers. Coefficients for chronic
conditions change relatively more among women énsiiicond model— between one third and
one half — but much of the effect of the educatianables on chronic conditions remain to be
explained.

In models not presented here, we explored the tobss of these findings by using other
specifications for educational attainment (baseddurcation levels rather than terciles) and a
single measure of age (only a linear term). Theraditive formulations produced results
similar to those described above.

DISCUSSION

This study has extended a growing body of reseandie pathways linking socioeconomic
status and health status by examining the rolebwbad set of biomarkers as mediating
effects in the relation between education andregbrted measures of health among three
older populations in very different socioecononattings: Taiwan, Costa Rica and the U.S.
These markers include both clinical measures ttegpart of routine medical exams and
physiological parameters that are not commonlywatald and for which there are clinical
thresholds.

Our results did not identify important associatibeswveen education and biomarkers of aging
among near-elderly and elderly Taiwanese and (QRis&n men and women. Our analysis
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further suggests that these biological measurestimediate the effects of educational
attainment on self-rated health and functionaltatndns in both countries. Our findings
appear to be inconsistent with results from studfesging conducted in developed western
countries. Those studies suggest that biologicahaisms similar to those measured in the
present analysis are potential pathways througlkw$mcioeconomic status is likely to affect
health deterioration at older ages. In fact, we &sind a relatively larger number of
significant associations between education and &ikers in the U.S. than in Costa Rica and
Taiwan. But in contrast to previous studies thadudata from community based surveys, our
analysis, which is based on a nationally repres@staurvey of the American elderly
population, showed that these associations argamilzd only among women. In addition,
except for chronic conditions and the models fomea, biomarkers did not appear to
mediate the relationship between SES and healéridedtion at older ages in the U.S. as
strong as suggested in the earlier literature.

Thus, despite the large discrepancies in the sooiwmic and cultural settings in the
countries examined in this study, our results ditdpoint to marked differences in the
mediating role played by the biomarkers acrosgtiree populations. Further studies of this
kind should help scientists to elucidate the uryilegl mechanisms behind social inequalities
in health. Much remains to be learned on why haaiualities vary across different
populations.
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Table 1. Cutt off points and summary measures for high risk values of individual biomarkers in Sebas (2000), Creles (2004-2006) & HRS (2006)

SEBAS CRELES HRS
Cutoff points Sample Proportion of Sample Proportion of Sample Proportion of
Sex/Biomarker for high risk values Size high risk cases Size high risk cases Size high risk cases
Women
BMI (Kg/m?) >30 or <18.5 433 0.13 1463 0.28 2981 0.39
Waist Circumference (cm) >88 433 0.29 1421 0.61 3049 0.71
Glucose (mg/dl) >100 332 0.48 1439 0.50 N/A
HbA;; (mmol/L) 26.5 338 0.23 1431 0.14 2731 0.12
Systolic Blood Pressure (mmHg) >140 339 0.49 1515 0.57 3086 0.32
Diastolic Blood Pressure (mmHg) >90 339 0.20 1515 0.27 3086 0.17
Cholesterol (mg/dL) 2250 339 0.15 1448 0.28 2598 0.12
Triglycerides (mg/dL) 2200 339 0.12 1447 0.22 N/A
DHEAS (ug/dl) <29.2 (Sebas) 339 0.28 N/A
<15.1(Creles) 1426 0.25
Cortisol (ug/g creatinine) <10.06 or >53.61 (Sebas) 337 0.20 N/A
<9.86 or >56.19 (Creles) 1209 0.20
Men
BMI (Kg/m?) >30 or <18.5 589 0.09 1235 0.15 2205 0.37
Waist Circumference (cm) >102 590 0.04 1211 0.18 2279 0.56
Glucose (mg/dl) >100 573 0.34 1206 0.39 N/A
HbA,; (mmol/L) 26.5 589 0.10 1185 0.09 1969 0.14
Systolic Blood Pressure (mmHg) >140 590 0.40 1278 0.53 2293 0.38
Diastolic Blood Pressure (mmHg) >90 590 0.19 1278 0.24 2293 0.18
Cholesterol (mg/dL) 2250 589 0.08 1209 0.14 1856 0.07
Triglycerides (mg/dL) 2200 589 0.10 1209 0.20 N/A
DHEAS (pg/dl) <53.5 (Sebas) 588 0.25 N/A
<29.3(Creles) 1192 0.25
Cortisol (pug/g creatinine) <8.76 or >48.32 (Sebas) 588 0.20 N/A
<7.86 or >43.04 (Creles) 1041 0.20
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Table 2 - Estimated Coefficients from logistic models of having high risk values of each biomarker, by education and sex. SEBAS, 2000

Waist
BMI Circumference Systolic BP Diastolic BP Glucose HbAlc Cholesterol  Triglycerides DHEAS Cortisol
Men
1* tercile (omitted)
2" tercile of education -0.5480* -0.2184 0.0668 -0.1176 0.406 -0.0395 -0.0856 -0.4887 0.0000 -0.2499
[0.2677] [0.4744] [0.1684] [0.2895] [0.3330] [0.2819] [0.4331] [0.3188] [0.2427] [0.1820]
3" tercile of education -0.4648 -0.3497 -0.2153 -0.3481 0.6944** 0.0919 -0.458 -0.4423 -1.0834** -0.2089
[0.3327] [0.5785] [0.1870] [0.3136] [0.2577] [0.3147] [0.3700] [0.3883] [0.2169] [0.2631]
Number of observations 589 590 590 590 573 589 589 589 588 588
Women
1* tercile (omitted)
2" tercile of education 0.2627 0.2434 -0.0543 -0.0547 -0.0528 -0.3517 -0.2855 -0.1491 -0.1529 0.2575
[0.2446] [0.1937] [0.2204] [0.2489] [0.2234] [0.3205] [0.2398] [0.3807] [0.2325] [0.2585]
3" tercile of education -2.1922* -0.5982 -0.2185 -1.1564* -0.2787 -0.3629 -0.0964 0.7828 -2.0360* -0.8499
[0.9876] [0.3318] [0.3325] [0.5092] [0.3443] [0.4425] [0.4716] [0.4177] [0.8519] [0.5186]
Number of observations 433 433 433 433 424 432 433 433 433 431

All models control for urban condition and linear and quadratic terms for age.

Standard errors in brackets

* significant at 5%; ** significant at 1%
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Table 3 - Estimated Coefficients from logistic models of of having high risk values of each biomarker, by education and sex. CRELES, 2004-2006

Waist
BMI Circumference Systolic BP Diastolic BP Glucose HbAlc Cholesterol  Triglycerides DHEAS Cortisol

Men
1* tercile (omitted)

2" tercile of education 0.0901 0.0382 0.0181 -0.2053 0.0359 0.3233 0.1019 0.3257 0.1682 -0.3086
[0.2432] [0.2134] [0.1616] [0.1815] [0.1680] [0.3001] [0.2215] [0.2040] [0.2219] [0.2190]
3" tercile of education 0.6237** 0.3724 -0.2052 -0.1492 0.2628 0.2124 -0.1523 0.3785* 0.5057* -0.0687
[0.2174] [0.1936] [0.1497] [0.1657] [0.1560] [0.2848] [0.2117] [0.1900] [0.2105] [0.2001]
Number of observations 1288 1279 1334 1334 1258 1239 1268 1268 1250 1117
Women

1* tercile (omitted)

2" tercile of education -0.1413 -0.2353 0.1493 0.2299 0.2699 -0.2114 0.0768 -0.1737 -0.0792 0.1197
[0.1642] [0.1576] [0.1469] [0.1559] [0.1481]  [0.1937] [0.1598] [0.1740] [0.1880]  [0.2090]
3" tercile of education 0.0491 -0.3438* -0.3342%* -0.1797 0.1049  -0.7086** -0.0764 -0.1024 0.2673 0.3397
[0.1399] [0.1381] [0.1263] [0.1398] [0.1291]  [0.1780] [0.1408] [0.1493] [0.1615]  [0.1810]

Number of observations 1415 1398 1473 1473 1394 1389 1404 1403 1377 1204

All models are weighed and control for linear and quadratic terms for age.
Standard errors in brackets
* significant at 5%; ** significant at 1%
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Table 4 - Estimated Coefficients from logistic models of of having high risk values of each biomarker,
by education and sex. HRS, 2006

Waist
BMI Circumference Systolic BP Diastolic BP HbAlc Cholesterol

Men
1* tercile (omitted)

2" tercile of education -0.0174 -0.0115 -0.1394 -0.0356 -0.2534 0.1031
[0.1348] [0.1287] [0.1298] [0.1616] [0.1812] [0.2743]
3" tercile of education -0.0824 -0.125 -0.2522* -0.2155 -0.4966** -0.265
[0.1251] [0.1180] [0.1207] [0.1507] [0.1744] [0.2590]
Number of observations 2817 2919 2931 2931 2506 2368
Women

1* tercile (omitted)

2" tercile of education -0.2018 -0.3002* -0.2980** -0.2813* -0.5982** 0.0306
[0.1045] [0.1182] [0.1077] [0.1242] [0.1467] [0.1639]
3" tercile of education -0.5747** -0.6351** -0.4993** -0.3897** 1.0270** -0.1851
[0.1056] [0.1141] [0.1095] [0.1258] [0.1599] [0.1663]

Number of observations 3799 3897 3955 3955 3509 3348

All models are weighed and control for linear and quadratic terms for age.
Standard errors in brackets
* significant at 5%; ** significant at 1%
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Table 5 - Estimated regression coefficients for three health outcomes, by education and sex. SEBAS, 2000

Men Women
Self Rated Health Functional Limitations Chronic Conditions Self Rated Health Functional Limitations Chronic Conditions

Model 1
1* tercile (omitted)
2" tercile of education -0.1342 -0.6062** -0.147 -0.4122 -0.4636* -0.0975

[0.1908] [0.2305] [0.0976] [0.2630] [0.2064] [0.1093]
3" tercile of education -0.6030* -0.6954* -0.0482 -0.9457** -0.4510% 0.0108

[0.2476] [0.2728] [0.1096] [0.2784] [0.1834] [0.0991]
Model 2
1% tercile (omitted)

-0.1266 -0.5324** -0.1706 -0.4189 -0.4276* -0.105
2" tercile of education [0.1925] [0.2013] [0.0891] [0.2654] [0.1856] [0.0980]

-0.5410* -0.5549* -0.0797 -0.7814** -0.2893 0.0146
3" tercile of education [0.2323] [0.2326] [0.0951] [0.2934] [0.1936] [0.0935]

Number of observations 569 569 565 421 419 417

Model 1 controls for urban condition and linear and quadratic terms for age. Model 2 controls for urban condition, linear and quadratic terms for age and ten biomarkers: BMI, waist
circumference, systolic blood pressure, diastolic blood pressure, fasting glucose, HbAlc, total cholesterol, triglycerides, DHEAS and cortisol

Standard errors in brackets

* significant at 5%; ** significant at 1%
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Table 6 - Estimated regression coefficients for three health outcomes, by education and sex. CRELES, 2004-2006

Men Women
Self Rated Health Functional Limitations Chronic Conditions Self Rated Health Functional Limitations Chronic Conditions

Model 1
1* tercile (omitted)
2" tercile of education -0.1952 -0.0603 0.1118 -0.2623 -0.2674** -0.0014

[0.1709] [0.0762] [0.0813] [0.1556] [0.0607] [0.0642]
3" tercile of education -1.1101** -0.4546** -0.0185 -1.0236** -0.4941** -0.0826

[0.1614] [0.0799] [0.0793] [0.1371] [0.0562] [0.0578]
Model 2
1* tercile (omitted)

-0.2188 -0.0634 0.0784 -0.2358 -0.2178** 0.003
2" tercile of education [0.1721] [0.0765] [0.0817] [0.1567] [0.0612] [0.0646]

-1.1325** -0.4898** -0.0655 -1.0219** -0.4874** -0.0465
3" tercile of education [0.1627] [0.0804] [0.0798] [0.1388] [0.0567] [0.0584]

Number of observations 1020 843 904 1116 936 1072

Model 1 controls linear and quadratic terms for age. Model 2 controls for linear and quadratic terms for age and ten biomarkers:
diastolic blood pressure, fasting glucose, HbA1c, total cholesterol, triglycerides, DHEAS and cortisol. All models are weighted.

Standard errors in brackets
* significant at 5%; ** significant at 1%
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Table 7 - Estimated regression coefficients for three health outcomes, by education and sex. HRS, 2006

Men Women
Self Rated Health Functional Limitations Chronic Conditions Self Rated Health Functional Limitations Chronic Conditions

Model 1
1* tercile (omitted)
2" tercile of education -0.7168** -0.3520** -0.0408 -1.0673** -0.4311** -0.1828**

[0.1410] [0.0955] [0.0563] [0.1126] [0.0507] [0.0434]
3" tercile of education -1.2596** -0.6758** -0.1019 -1.5674** -0.6066** -0.3065**

[0.1380] [0.0973] [0.0519] [0.1163] [0.0652] [0.0457]
Model 2
1* tercile (omitted)

-0.7026** -0.3556** -0,0253 -0.9895** -0.3656** -0.1092**
2" tercile of education [0.1433] [0.0949] [0.0541] [0.1135] [0.0553] [0.0408]

-1.2233** -0.6653** -0,0713 -1.438** -0.4960** -0.1910%**
3" tercile of education [0.1352] [0.0967] [0.0515] [0.1176] [0.0631] [0.0430]

Number of observations 2203 2200 2197 3037 3033 3026

Model 1 controls linear and quadratic terms for age. Model 2 controls for linear and quadratic terms for age and ten biomarkers: BMI, waist circumference, systolic blood pressure,

diastolic blood pressure, HbAlc, and total cholesterol. All models are weighted.

Standard errors in brackets
* significant at 5%; ** significant at 1%
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