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Schooling differentials are a major component of socioeconomic differentials. Schooling also
generally is positively associated with better health/mortality outcomes. But these associations
do not measure how much schooling causes better health/mortality outcomes. Schooling may be
proxying in part for unobserved endowments including family background and genetics that have
causal effects. This study’s principal goals are (1) to describe associations between schooling and
health/mortality and (2) to investigate causal impacts of schooling on health and mortality using
data on Danish twins. These data in combination with appropriate econometric modeling
promise a quantum increase in understanding of causal effects of schooling on health/mortality
outcomes. Both goals will examine whether there are significant differences (a) between females
and males, (b) across birth cohorts, (c) for health-related behaviors versus health/mortality
outcomes, (d) for physical versus mental/psychological health, and (e) between effects of adult
schooling on their own versus their children’s health.
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A. Introduction

Schooling differentials are a major component of socioeconomic differentials in most societies.
Schooling also generally is positively associated with better health-related behaviors and better
health/mortality outcomes. Those with more schooling tend to have better physical and mental
health and to have longer lives — which is often interpreted to mean that increasing schooling
improves health.! But these associations do not measure by how much schooling causes better
health-related behaviors and better health/mortality outcomes. Schooling may be proxying in part
for unobserved endowments including family background and genetics that have causal effects
on health behaviors and health/mortality outcomes. This study’s principal goals are (1) to
describe the association between schooling and health/mortality for various cohorts in Denmark
and (2) to investigate for the same cohorts the causal impact of schooling on health and
mortality, net of endowments, using data on twins from Denmark. The twins data in combination
with appropriate econometric modeling promise a quantum increase in understanding of causal
effects of schooling on health-related behaviors and health/mortality outcomes, net of
endowments. Both goals will examine whether there are significant differences (a) between
females and males, (b) across birth cohorts, (c) for health-related behaviors versus health and
mortality outcomes, (d) for physical versus mental/psychological health, and (e) between effects
of adult schooling on their own health and on their children’s health.

B. Data
The study relies on two sets of variables from the Danish Twins Registry:2 (1) measures of

health, health-related behaviors and mortality for the twin and his/her children and (2) measures
of schooling attainment of the twin.

! There are many studies that consider such possibilities, some of which focus on the relative schooling (and other
aspects of socioeconomic status) on health (e.g., Adams, et al. 2002; Adler, et al. 1994; Brooks-Gunn, Duncan and
Maritato 1997; Case, Fertig and Paxson 2002; Case, Lubotsky and Paxson 2002; Deaton 2001a,b; Deaton and
Paxson 1998, 1999; Kawachi, Kennedy and Willinson 1999; Marmot 1999; Mellor and Milyo 2002; Preston 1975;
Preston and Elo 1995; Ross and Mirowsky 1999; Smith 1999; Strauss and Thomas 1998; Wilkinson 1992, 1996,
2000).

? This has been a valuable source of data for study of a number of biomedical, biodemographic and socioeconomic
topics. For more information and some examples, see Christensen, et al. 1995, 1996, 1998, 2000; Gaist, et al. 2000;
Hauge 1981; Kohler, Behrman and Skytthe 2005; Kohler, et al. 2002a, b; Kohler and Kohler 2002; Kohler and
Rogers 1999, 2000; Kohler, Rogers and Christensen 1999, 2003; Kohler, Skytthe and Christensen 2001; Kyvik, et
al. 1996; Skytthe, et al. 2002.



Measures of health are obtained from three sources: (a) the Longitudinal Study of Aging in
Danish Twins (LSADT); (b) a linkage between the Danish Twin Registry and the various
population-based registers at Statistics Denmark that provides rich and longitudinal information
for health, income and education.

B.1 The Longitudinal Study of Aging in Danish Twins (LSADT);

The Longitudinal Study of Aging Danish Twins is a cohort-sequential study of elderly twins who
were born in Denmark (Christensen et al., 1999). LSADT began in the winter of 1995 with the
recruitment of all like-sex twins born in Denmark prior to 1920 and thus at least 75 years old at
initial assessment. The 1995 LSADT sample was reassessed every 2 years, in 1997, 1999, and
2001, at which time new cohorts were also recruited into the study and also followed every 2
years. Twins born in 1920 through 1923 were added in 1997, when they were at least 73 years
old; twins born 1924 through 1928 were added in 1999, when they were at least 70 years old;
and twins born 1929 through 1930 were added in 2001, when they were at least 70 years old.
Except for the 1920 through 1923 birth cohorts, new twins were added regardless of cotwin
status. For the 1920 through 1923 cohorts, only twin pairs where both members were surviving
were sampled.
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Fig. 1. Number of twin pairs participating at each wave of the second-, thil‘d-, and fourth-wave assessment
Longitudinal Study of Aging Danish Twins (LSADT). are 2990, 1337, and 672, respectively. The
declining number of participants at each wave
reflects the cohort-sequential nature of the study (e.g., only those who started the study in 1995
could have completed a fourth wave of assessment in 2001), mortality (992 of the twins who
completed an intake assessment had died by the time of the 2001 assessment), and sample
dropout. Participation rates for eligible and living twins at each wave generally fall between 70%
and 80%. Christensen et al. (1999) compared participants and nonparticipants in the 1995 survey
and found that the two groups did not differ significantly in age or zygosity, although
participants were slightly, but significantly, more likely than nonparticipants to be male and to
have been hospitalized between 1977 and 1994. The number of intact twin pairs that participated
at each LSADT wave is given in Fig. 1. Among the 4731 individual intake participants were
1152 intake pairs and 2427 “single” twins. The information on pysical and mental/psychological
health measures that will be investigated in this study are listed in Appendix 1.




C.2. Linkage between the Danish Twin Registry and the various population-based registers

In addition to the LSADT, our analyses of the schooling differentials and health will be based on
a new longitudinal dataset obtained through a linkage between between the Danish Twin
Registry and the various population-based registers. This linkage provides information on
education and detailed longitudinal information on income, region of residence, and health for all
Danish twins born 1920--1975 that have been identified in the Danish Twin Registry. In addition
to twins born 1920-1975, the linked dataset also includes children born to twins (with complete
linked fertility histories for cohort born after 1945), and a 5% same-age random sample obtained
from the Danish population and their children. The data encompass approximately 36,000 twin
in complete pairs and 220,000 singletons born 1920-75, and 392,000 children born to twins and
singletons.

The linkage between the Twin Register and the various popuation registers has been completed
in the summer of 2005, and the data are currently made available for analyses on limited-access
computers at Statistics Denmark in order to assure confidentiality.

The primary indicator of health in our register-based analyses for twins, the children of twins,
and the random population-sample include the number of hospitalizations and the number of
days in hospitial in each year duing 1980-2002. Since women are likely to have hospital stays in
associated with child-birth, some of our analyses will exclude pregnancy related hospital stays.

Our measures of education include the highest vocational and academic training and the
months/years of schooling associated with the highest attained degree. In addition, the register
linkage will include longitudinal information on labor force participation, occupational
classification and income for each year duing 1980-2002. The availability of the municipality of
residence for each year duing 1980-2002 furthermore allows the inclusion of various
demographic, economic and social indicators characterizing the community of residence of twins
and their children in each year since 1980.

C. Methodology

Central questions that are explored in this study are: (1) what are the cross-sectional
associations between schooling attainment and health, health-related behaviors and mortality for
adults and for their children and (2) what are the estimated causal impacts of schooling on
health-related behaviors and health and mortality outcomes adults and their children when the
twin design is used to control for unobserved family endowments and to what extent do these
estimated impacts differ from what cross-sectional associations suggest.

C.1 Reduced-form impact of own schooling on own health: We begin with a statistical model of
the family allocation of schooling in “childhood” that incorporates endowment heterogeneity and
that is consistent with theoretical models of the intrafamily allocation of resources. Consider the
following linear representation of an equation relating subsequent (post-childhood) health
behaviors or health/mortality outcomes Hj; for the ith member of family j to his or her schooling



Sij and to three sets of unobserved variables representing (i) endowments h; that are common
among all children of family j, (ii) the component of endowments or "innate health" that is
specific to child i in j, represented by a;;, and (ii1) a random health shock that is specific to i in j,
inclusive of measurement errors in health, represented by vi;, that is not correlated with Uij:3

(1) Hjj=PsSyj + hj +a + vy,

where g 1s the effect of schooling. S;; is itself a function of unobserved variables that pertain to
the family and to the individual child in the family:

(2) Sij = Oadjj + Othhj + S + Ujj,

where s; represents the joint influence of exogenous features of the family environment in
childhood, including prices, family income, parents' human capital characteristics, and local
schooling options; ay is the effect of the family-specific endowment of the child h; on schooling
investment, and u;; is a disturbance that affects S;; but not Hj; except indirectly through S;;. As is
well known, the parameter s is not identified in equations (1) and (2) if a, or a, is not zero. Ps is
estimated with bias if equation (1) is estimated across individuals with different values of h; and
ajj. The regression coefficient for a OLS estimate of relation (1) is cov(Hj, Sij)/Gz(Sij) =
[BS(GZ(SU) + cov(S;;, hy) + cov(Sj, aij)]/02(Sij), which is a biased estimate of Bs unless cov(S;;, h;)
+ cov(S;j, a;)=0. Thus generally the cross-sectional estimate of the association between
schooling and health is a biased estimate of the causal impact of schooling on health because
schooling is partially proxying for genetic, family background and other endowments in such
estimates.

With no further assumptions, it is clear that neither s, the health impact of schooling, nor the a,
or the oy, schooling allocation parameters in childhood, are identified even if sibling-pair data are
used to control in the estimation of Bg for the covariant common components of the endowment
and environment h; and s;. This is because of the existence of the specific component of the
endowments a;;. As long as families or individuals respond to individual-specific differences in
endowments, and such differences are important, then sibling estimators may not be very useful.
In recognition of this problem, researchers (e.g., Behrman and Taubman 1976, Behrman et al.,
1980; Ashenfelter and Krueger 1994, Behrman, Rosenzweig and Taubman 1994, Miller, Mulvey
and Martin 1995, 1997, Ashenfelter and Rouse 1998, and others) have employed samples of
pairs of MZ twins, between whom there are no endowment differences, to identify Bs in
estimates of models parallel to that presented above with In earnings as the dependent variable
of interest (and in Behrman and Rosenzweig 2002, 2005 with child schooling as the dependent
variable), though to our knowledge this approach has not been explored for the relation between
schooling and health. Equations (1) and (2) can be rewritten for MZ twins:

(1A)  Hy" =BsSy" + b + v

? There are many studies that document the association of genetic endowments on physical and mental health (e.g.,
Amouyel, et al. 1996; Bartres-Faz, et al. 2000; Chen, et al. 2001; Christensen, et al. 1995, 1998, 2000; Clee, et al.
2001; Eicher, et al. 2002; Forsberg, et al. 2002; Frosst, et al. 1995; Humbert, et al. 1993; Jenny, et al. 2002; Jiang, et
al. 2001; Kelly, et al. 2002, Kluijtmans, et al. 1996; Morita, et al. 1997; Myllykangas, et al. 2001; Pericak-Vance and
Haines 1995; Sawano, et al. 2001; Voetsch, et al. 2002).



2A)  SiM=aphM + M+ u™,

where the superscript M refers to MZ twins. Relations parallel to (1A) and (2A) can be written
for the kth MZ twin in the jth family. Within-MZ-twin estimators are obtained by subtracting
such relations from (1A) and (2A). With a within-MZ-twin estimator, all of the unobserved
endowment and the common environment components in (1A) and (2A) are swept out.

These within-MZ estimators can be used to identify the true reduced-form impact of schooling
on health-related behaviors and health/mortality outcomes under the assumptions of this section
for all of the own-health behavioral and outcome variables and changes in those variables in all
of the data sets that are introduced in Section B. As noted, comparisons may be made with
estimates of relation (1) for the same health outcomes to learn to what extent the estimates of the
impact of schooling on health Bs are biased in cross-sectional estimates that are standard in most
of the literature because of the failure to control for unobserved endowments h; and aj; that affect
health and that are correlated with S because they in part determine schooling in relation (2).
Comparisons also can be made of the within MZ estimates for females versus males and across
birth cohorts to see if there are significant gender or cohort effects in the reduced form impact of
schooling on health-related behaviors and health/mortality outcomes.

C.2 Reduced-form impact of parental schooling on child health: There are many studies that
document associations between parental schooling (particularly mother’s schooling) and child
health (see survey in Strauss and Thomas 1998). However, there is a fundamental problem with
the findings on intergenerational schooling “externalities” from mothers’ schooling to their
children’s health. There may be intergenerational endowment correlations with the results that
more “able” mothers may obtain more schooling and their children may have correlated health
endowments. If so, the association between mother’s schooling and child health may merely
reflect these intergenerational endowment correlations. Moreover, even among mothers with the
same abilities, those with higher levels of schooling may have children with better health due to
assortative mating on endowments in addition to on schooling. (Behrman and Rosenzweig 2002
discuss these issues within an explicit mathematical model.) Therefore we will estimate relations
parallel to (1) and (1A) above, but where the dependent variables are health and health-related
behaviors of children of twins and the right-side variables are the adult twins’ (parents’)
schooling. The comparison, once again, will indicate to what extent the estimated associations
between child health and parental schooling from estimating relation (1) differ from the
estimated causal impact of parental schooling on child health from estimating relation (2). It
should be noted that these estimates are inclusive of the impact of spouses through assortative
mating on schooling and on endowments.

This estimation strategy will lead, for the first time, to estimates of the impact of parental
schooling on child health net of endowments that are correlated across generations. Though to
our knowledge such estimates have not been made before, investigation of the impact of parental
schooling on child schooling indicates that controlling for endowments that are correlated across
generations and between spouses makes a substantial difference in the estimated impact of
mother’s schooling and, indeed, causes a sign reversal as compared with cross-sectional
estimates (Behrman and Rosenzweig 2002).



C.4 Comparisons of Estimates: There are a number of comparisons that we make of estimates of
the different models with different outcomes. These will be informative about:

(a) The implications of controlling for endowments in assessing the total impacts of
schooling on health: We anticipate that controlling for all endowments using the within-
MZ-estimators may make major differences in impact and even possibly in the signs of
some of the estimated effects of schooling. If so, the standard estimates in the literature
may be quite misleading. But whether this is the case for the impact of schooling on
health-related behaviors and health/mortality outcomes, of course, is an empirical
question — and a central question that the study is the first to answer.

(b) Whether our best estimates of these impacts differ among demographic groups: We
examine whether our preferred estimated schooling impacts on health-related behaviors
and health/mortality outcomes differ by demographic groups defined by gender, and birth
cohort, and whether the biases if endowments are not controlled differ across these
groups. As noted in Behrman and Rosenzweig (1999), these biases are not fundamental
parameters, but may differ with differing market and policy environments. For instance,
do impacts of schooling on health appear less for older cohorts due to earlier mortality
selection as suggested in the literature (e.g., Preston and Elo 1995, Elo and Preston 1996)
once there is control for endowments?

(c) Whether our estimates of the direct and indirect effects of schooling on health-related
behaviors and health/morality outcomes differ by types of indicators of these behaviors
and outcomes : We estimate impacts of schooling on a number of different indicators of
health-related behaviors and health/mortality outcomes, which enables us to explore to
what extent there are important differences in these effects across these indicators (e.g.,
do they differ for mental versus physical health versus self-reports of overall health?) and
whether there are differences, again, in the biases if there is not control for endowments.

(d) Whether our estimates differ between the impacts on own health and on one’s childrens’
health: As noted, the problems with interpreting the usual cross-sections associations
between schooling and health are similar for own health and for children’s health. But it
is an empirical question, which we explore, whether the biases are more important for
one or the other.

D. An Appetizer — Some Preliminary Results

This study is well underway, but involves handing large and complicated data sets, in one case
with complicated links to official registries so that access is limited to a dedicated computer in
the University of Southern Denmark in order to assure confidentiality. Therefore at this time
only some vary preliminary estimates using some of the LSDAT health outcomes and
preliminary schooling coding for a subset of cohorts are available.

The sample for our preliminary estimates includes all complete monozygotic twin pairs who
were recruited into the LSADT, resulting in 748 twins in 374 pairs (152 male pairs, 222 female



pairs). The measure of physical and mental/psychological health are obtained from the first
LSADT in which a twin pair participated.

Despite their preliminary natures, the are quite provocative. The table below gives some
examples. From the OLS estimates in this table the usual interpretation would be that own
elementary schooling significantly increases adult cognitive skills for doing calculations and (at
the 0.10 level) word comprehension and that post-elementary schooling significantly increases
both of these adult cognitive skills and overall well being and significantly reduces the
probability of having asthma and (at the 0.10 level) dying. Thus, schooling is significantly
associated with adult mental and physical health and mortality, and the usual interpretation
would be that schooling has significantly positive effects on mental and physical health and on
survival.

However consider what happens if all common endowments (genetic, family background,
community) are controlled by using within MZ twins estimates for the same sample as in relation
(1A). The results are striking. Of the seven schooling coefficient estimates that are significantly
nonzero in the OLS estimates at least at the 0.10 level (five at the 0.05 level), only one remains
significantly nonzero at the 0.10 level once there is control for the endowments. Thus, the
standard OLS estimates for which the standard interpretation is that schooling has significant
positive effects on health are fundamentally misleading because in those estimates schooling
primarily is controlling for unobserved endowments.

While these results are very preliminary and only refer to some of the variables in one of the data
sets that the completed paper will have, they demonstrate some potentially very interesting
results that throw into question the conventional wisdom about the protective effects of
schooling on health.

Table: OLS and AMZ Impact of Schooling on Mental and Physical Health, Danish Twins (LSADT)
Cognitive Skills Asthma Mortality Self-Reported
Words Calculations General Well-being
OLS AMZ | OLS AMZ | OLS AMZ OLS AMZ OLS AMZ
Elementary | 0.13 -0.10 | 0.12 0.19 0.16 0.24 0.09 0.11 -0.02 0.00
(1.69) | (0.50) | (2.56) | (1.93) | (0.93) | (0.45) (0.74) (0.29) (0.67) (0.04)
Post- 0.23 0.06 0.15 0.08 -0.46 | -0.35 -0.20 -0.24 0.08 -0.013
elementary | (3.25) | (0.43) | (3.39) | (1.18) | (2.41) | (1.10) (1.72) (1.03) (2.84) (0.029)
NB: Beneath point estimates are absolute t values. The OLS estimates also include a quadratic in age.




Appendix 1: LSADT Questions on Health

Question 1995 1997 1999 2001

Did a doctor ever tell you that

you have/had any of the

following diseases: 10 10 10 11

- Diabetes a a a a

- Osteorarthrosis b b b b

- Rheuratoid arthritis c c c c

- Osteoporisis e e e e

- Chonic bronchitis f f f f

- Asthma h h h h

- Parkinson disease o] o} o o

- Migraine q q q r

- Cancer, apart from skin

cancer r r r s

- skin cancer s t

- stroke S s t

- heart attack t t u

- Arrhythmia of the heart % v w z

- Hypertension, treated with

prescripiton drugs w w X aa

- other heart problems X X y bb

- Mental disorders kk qaq

Sum of all questions 10 (or 11)

a -- tt that are answered with 1

(= have now)

Sum of all questions 10 (or 11)

a -- tt that are answered with 2

(= ever had)

selected related questions on 11 through

general health 11 through 22 18 11 through 25

- paralysis of arm/egg, log sore,

amputation 11 (a--¢e) 11 11 12

- bone fracture since age 40 12 12 12 13

- transitory weakness 13 14

- severe hit, lost consciouslness 13 14 15

- wheezy breathing 20 21
62 (62.a1 -- 60 (60.a1--

Self-perception and importance 62a.4) 60.a8)

Cognitice performance

- deduct 7 from 100 63 59 68 64

- basic object identification 65 61 70 66

- number repetition 74 69 77 73

- word recall 76 71 81 77



Current  state of mind, 130 through
compared to 6-12 months ago 163

- weight gain/loss 138 145 137 133

- coping with things 139 146 138 134

- decision-making difficulties 140 147 139 135

- feeling of sadness or

depression 152 159 150 146

- optimism/pessimism about

future 161 168 152 148

- depression resulting in doctor

visit 130 -- 131 137 -- 138 132 -- 133 128 -- 129

10



References

Adams, P., M. D. Hurd, D. McFadden, A. Merrill, and T. Ribeiro (2002). Healthy, wealthy,
and wise? Tests for direct causal paths between health and socioeconomic status. Journal of
Econometrics 112(1), 3-56.

Adler, N., T. Boyce, M. A. Chesney, S. Cohen, S. Folkman, R. Kahn, and L. S. Syme (1994).
Socioeconomic status and health: The challenge of the gradient. American
Psychologist 49(1), 15-24.

Amouyel, P., F. Richard, D. Cottel, C. Amant, V. Codron, and N. Helbecque (1996). The
deletion allele of the angiotensin 1 converting enzyme gene as a genetic susceptibility factor
for cognitive impairment. Neuroscience Letters 217(2-3), 203-205.

Andersen-Ranberg, K., K. Christensen, B. Jeune, A. Skytthe, L. Vasegaard, and J. W. Vaupel
(1999). Declining physical abilities with age: A cross-sectional study of older twins and
centenarians in Denmark. Age and Aging 28, 373-377.

Ashenfelter, O. and A. Krueger (1994). Estimates of the economic return to schooling from a
new sample of twins. American Economic Review 84(5), 1157-1173.

Ashenfelter, O. and C. Rouse (1998). Income, schooling and ability: Evidence from a new
sample of identical twins. Quarterly Journal of Economics 113(1), 153-284.

Bartres-Faz, D., C. Junque, 1. C. Clemente, A. Lopez-Alomar, N. Valveny, A. Lopez-Guillen,
T. Lopez, M.J. Cubells, and P.Moral (2000). Angiotensin I converting enzyme
polymorphism in humans with age-associated memory impairment: Relationship with
cognitive performance. Neuroscience Letters 290(3), 177—-180.

Behrman, J. R., Z. Hrubec, P. Taubman, and T.J. Wales (1980). Socioeconomic Success: A
Study of the Effects of Genetic Endowments, Family Environment and Schooling.
Amsterdam: North-Holland Publishing Company.

Behrman, J. R., R. A. Pollak, and P. Taubman (1982). Parental preferences and provision for
progeny. Journal of Political Economy 90(1), 52-73.

Behrman, J. R. and M. R. Rosenzweig (1999). ""Ability"" biases in schooling returns and
twins: A test and new estimates. Economics of Education Review 18(2), 159-167.

Behrman, J. R. and M. R. Rosenzweig (2002). Does increasing women’s schooling raise the
schooling of the next generation? American Economic Review 92(1), 323-334.

Behrman, J. R. and M. R. Rosenzweig (2004). “Returns to birthweight,” Review of Economics and
Statistics 86(2), 586-601.

Behrman, J. R. and M. R. Rosenzweig (2005). Does increasing women’s schooling raise the
schooling of the next generation? -- Reply American Economic Review 95, forthcoming.

Behrman, J. R., M. R. Rosenzweig, and P. Taubman (1994). Endowments and the allocation of
schooling in the family and in the marriage market: The twins experiment. Journal of
Political Economy 102(6), 1131-1173.

11



Behrman, J. R., M. R. Rosenzweig, and P. Taubman (1996). College choice and wages:
Estimates using data on female twins. Review of Economics and Statistics 73(4), 672—685.

Behrman, J. R. and P. Taubman (1976). Intergenerational transmission of income and wealth.
American Economic Review 66(2), 436—440.

Behrman, J. R. and P. Taubman (1989). Is schooling “mostly in the genes”? Nature-nurture
decomposition using data on relatives. Journal of Political Economy 97(6), 1425—-1446.

Bound, J. and G. Solon (1999). Double trouble: On the value of twins-based estimation of the
return to schooling. Economics of Education Review 18(2), 169—182.

Brooks-Gunn, J., G.J. Duncan, and N. Maritato (1997). Poor families, poor outcomes: The
well-being of children and youth. In G.J. Duncan and J.Brooks-Gunn (Eds.),
Consequences of Growing Up Poor, pp. 1-17. New York: Russel Sage Foundation.

Case, A., A. Fertig, and C. Paxson (2002). The development of the gradient: Earnings and
health dynamics. Princeton, NJ: Center for Health and Wellbeing, mimeo (available at
http://www.wws.princeton.edu).

Case, A., D. Lubotsky, and C. Paxson (2002). Economic status and health in childhood: The
origins of the gradient. American Economic Review 92(5), 1308—1334.

Cederloff, R., I. Friberg, E. Johnson, and I. Kaij (1961). Studies on similarity diagnosis in
twins with the aid of mailed questionnaires. Acta Genetics 11, 338-362.

Chen, W., S.R. Srinivasan, A.Elkasabany, D.L. Ellsworth, E.Boerwinkle, and G. S.
Berenson (2001). Influence of lipoprotein lipase serine 447 stop polymorphism on tracking
of triglycerides and HDL cholesterol from childhood to adulthood and familial risk of
coronary artery disease: The bogalusa heart study. Atherosclerosis 159(2), 367-373.

Christensen, K., D. Gaist, B. Jeune, and J. W. Vaupel (1998). A tooth per child? Lancet 352,
204.

Christensen, K., N.V. Holm, and J. W. Vaupel (1996). Alzheimer’s disease in twins.
Lancet 347, 976.

Christensen, K., M. Kristiansen, H. Hagen-Larsen, A. Skytthe, L.Bathum, B. Jeune,
K. Andersen-Ranberg, J. W. Vaupel, and K. H. Orstavik (2000). X-linked genetic factors
regulate hematopoietic stem-cell kinetics in females. Blood 95(7), 2449-2451.

Christensen, K., M. McGue, A. Yashin, I. lachine, N. Holm, and J. Vaupel (2000). Genetic and
environmental influences on functional abilities in Danish twins aged 75 years and older.

Journals of Gerontology Series A—Biological Sciences and Medical Sciences 55(8), M446—
M452.

Christensen, K., J. W. Vaupel, , N. V. Holm, and A. I. Yashin (1995). Mortality among twins
after age 6: Fetal origins hypothesis versus twin method. British Medical Journal 310, 432—
436.

Christensen, K. and Holm, N. V. and McGue, M. and Corder, L. and Vaupel, J. W. (1999). A
Danish population-based twin study on general health in the elderly. Journal of Aging and
Health 11:49-64.

12



Clee, S. M., O. Loubser, J. Collins, J. J. Kastelein, and M. R. Hayden (2001). The LPL S447X
cSNP is associated with decreased blood pressure and plasma triglycerides, and reduced
risk of coronary artery disease. Clinical Genetics 60(4), 293-300.

Deaton, A.S. (2001a). The policy implications of the gradient. Princeton, N.J.: Princeton
University, mimeo.

Deaton, A. S. (2001b). Relative deprivation, inequality, and mortality. NBER Working Paper
No. 8099.

Deaton, A. S. and C. H. Paxson (1998). Aging and inequality in income and health. American
Economic Review 88(2), 248-253.

Deaton, A. S. and C. H. Paxson (1999). Mortality, education, income, and inequality among
American cohorts. NBER Working Paper No. 7140.

Deaton, A. S. and C. H. Paxson (2001). Mortality, income, and income inequality over time in
britain and the united states. Princeton, N.J: Center for Health and Wellbeing, Princeton
University, mimeo.

Eichner, J. E., S. T. Dunn, G. Perveen, D. M. Thompson, S. K. E., and B. C. Stroehla (2002).
Apolipoprotein E polymorphism and cardiovascular disease: A HuGE review. American
Journal of Epidemiology 155(6), 487—495.

Elo, I. T. and S. H. Preston (1992). Effects of early-life conditions on adult mortality: A
review. Population Index 58(2), 186-212.

Elo, I. T. and S. H. Preston (1996). Educational differentials in mortality: United States, 1979-
85. Social Science and Medicine 42(1), 47-57.

Forsberg, L., L. Lyrenas, U. de Faire, and R. Morgenstern (2002). A common functional C-T
substitution polymorphism in the promoter region of the human catalase gene influences
transcription factor binding, reporter gene transcription and is correlated to blood catalase
levels. Free Radical Biology and Medicine 30(5), 500-505.

Frosst, P., H. J. Blom, R. Milos, P. Goyette, C. A. Sheppard, R. G. Matthews, G. J. H. Boers,
M. den Heijer, L. A. J. Kluijtmans, L. P. van den Heuvel, and R. Rozen (1995). A candidate
genetic risk factor for vascular disease: A common mutation in methylenetetrahydrofolate
reductase. Nature Genetics 10(1), 111-113.

Gaist, D., L. Bathum, A. Skytthe, T. K. Jensen, M. McGue, J. W. Vaupel, and K. Christensen
(2000). Strength and anthropometric measures in identical and fraternal twins: No evidence
of masculinization of females with male co-twins. Epidemiology 11(3), 340-343.

Griliches, Z. (1979). Sibling models and data in economics: Beginnings of a survey. Journal of
Political Economy 87(5), S37-64.

Halfon, N. and M. Hochstein (2002). Life course health development: An integrated
framework for developing health, policy, and research. Milbank Quarterly 80(3), 433—.

Hauge, M. (1981). The Danish twin register. In S. A. Mednich, A.E. Baert, and B.P.
Bauchmann (Eds.), Prospective Longitudinal Research: An Empirical Basis for the Primary
Prevention of Pshychological Disorders, pp. 217-221. Oxford: Oxford University Press.

13



Humbert, R., D. A. Adler, C. M. Disteche, C. Hassett, C. Omiecinski, and C. E. Furlong
(1993). The molecular basis of the human serum paraoxonase activity polymorphism.
Nature Genetics 3(1), 73-76.

Jenny, N. S., R. P. Tracy, M. S. Ogg, L. le A., L. H. Kuller, A. M. Arnold, A. R. Sharrett, and
S. E. Humphries (2002). In the elderly, interleukin-6 plasma levels and the 174G > C
polymorphism are associated with the development of cardiovascular disease.
Arteriosclerosis Thrombosis and Vascular Biology 22(12), 2066-2071.

Jiang, Z., J. M. Akey, J. Shi, M. Xiong, Y. Wang, Y. Shen, X. Xu, H. Chen, H. Wu, J. Xiao,
D. Lu, W. Huang, and L. Jin (2001). A polymorphism in the promoter region of catalase is
associated with blood pressure levels. Human Genetics 109(1), 95-98.

Kawachi, 1., B. P. Kennedy, and R. G. Wilkinson (1999). The Society and Population Health
Reader: Volume 1: Income Inequality and Health. New York: New Press.

Kelly, P.J., J. Rosand, J. P. Kistler, V. E. Shih, S. Silveira, A. Plomaritoglou, and K. L. Furie
(2002). Homocysteine, MTHFR 677C-T polymorphism, and risk of ischemic stroke:
Results of a meta-analysis. Neurology 59, 529-536.

Kluijtmans, L. A.J., L. P. W.]. van den Heuvel, G. H. J. Boers, P. Frosst, E. M. B. Stevens,
B. A. van Oost, M. den Heijer, F.J. M. Trijbels, R. Rozen, and H.J. Blom (1996).
Molecular genetic analysis in mild hyperhomocysteinemia: A common mutation in the
methylenetetrahydrofolate reductase gene is a genetic risk factor for cardiovascular disease.
American Journal of Human Genetics 58(1), 35-41.

Kohler, H.-P., J. R. Behrman and A. Skytthe (2005). “Partner + children = happiness? An assessment
of the effect of fertility and partnerships on subjective well-being in Danish twins,” Population and
Development Review (forthcoming).

Kohler, H.-P., L. Knudsen, A. Skytthe, and K. Christensen (2002). The fertility pattern of twins
and the general population compared: Evidence from Danish cohorts 1945-64.
Demographic Research [online available at http://www.demographic-research.org] 6(14),
383-408.

Kohler, H.-P. and I. Kohler (2002a). The effect of marriage on mortality: Selection or
protection? Evidence from Danish twins using fixed-effect survival models. Paper presented

at the annual meeting of the Population Association of America, Atlanta, GA, May 9-11,
2002.

Kohler, I. and H.-P. Kohler (2002b). The effect of marriage on mortality: Selection or
protection? Evidence from Danish Twins using fixed-effect survival models. Paper
presented at the PAA 2002 Annual Meeting, Atlanta, May 9-11.

Kohler, H.-P. and J. L. Rodgers (1999). DF-like analyses of binary, ordered and censored
variables using Probit and Tobit approaches. Behavior Genetics 29(4), 221-232.

Kohler, H.-P. and J. L. Rodgers (2000). DF-analyses of heritability with double-entry twin
data: Asymptotic standard errors and efficient estimation. Behavior Genetics 31(2), 179—
191.

14



Kohler, H.-P., J. L. Rodgers, and K. Christensen (1999). Is fertility behavior in our genes:
Findings from a Danish twin study. Population and Development Review 25(2), 253-288.

Kohler, H.-P., J. L. Rodgers, and K. Christensen (2003). Between nurture and nature: The
shifting determinants of female fertility in Danish twin cohorts 1870—1968. Social Biology.

Kohler, H.-P., A. Skytthe, and K. Christensen (2001). The age at first birth and completed
fertility reconsidered: Findings from a sample of identical twins. Max Planck Institute for
Demographic Research, Rostock, Germany, Working Paper #2001-006 (available at
http://www.demogr.mpg.de).

Kyvik, K. O., K. Christensen, A. Skytthe, B. Harvald, and N. V. Holm (1996). The Danish
twin register. Danish Medical Bulletin 43(5), 465—470.

Marmot, M. (1999). Epidemiology of socioeconomic status and health: Are determinants
within countries the same as between countries? In N. E. Adler, M. Marmot, B. S. McEwen,
and J. Steward (Eds.), Socioeconomic Status and Health in Industrial Nations, pp. 16-29.
New York: New York Academy of Sciences.

Mellor, J. M. and J. Milyo (2002). Income inequality and health status in the United States:
Evidence from the current population survey. Journal of Human Resources 37(3), 510-539.

Miller, P., C. Mulvey, and N. Martin (1995). What do twins studies tell us about the economic
returns to education? A comparison of U.S. and Australian findings. American Economic
Review 85(3), 586—599.

Miller, P., C.Mulvey, and N. Martin (1997). Family characteristics and the returns to
schooling: Evidence on gender differences from a sample of Australian twins.
Econometrica 64(253), 119-136.

Morita, H., J. Taguchi, H.Kurihara, M. Kitaoka, H.Kaneda, Y.Kurihara, K. Maemura,
T. Shindo, T. Minamino, M. Ohno, K. Yamaoki, K. Ogasawara, T. Aizawa, S. Suzuki, and
Y. Yazaki (1997). Genetic polymorphism of 5,10-methylenetetrahydrofolate reductase
(MTHFR) as a risk factor for coronary artery disease. Circulation 95, 2032-2036.

Mpyllykangas, L., T. Polvikoski, R. Sulkava, I. L. Notkola, S. Rastas, A. Verkkoniemi, P.J.
Tienari, L. Niinisto, J. Hardy, J. Perez-Tur, K. Kontula, and M. Haltia (2001). Association
of lipoprotein lipase Ser447Ter polymorphism with brain infarction: A population-based
neuropathological study. Annals of Medicine 33(7), 486—492.

Nichols, R. C. and W. C. Bilbro (1966). The diagnosis of twin zygosity. Acta Genetics 16,
165-275.

Olneck, M. (1977). On the use of sibling data to estimate the effects of family background,
cognitive skills, and schooling: Results from the kalamazoo brothers study. In P. Taubman

(Ed.), Kinometrics: Determinants of Socioeconomic Success within and between Families,
pp. 125-163. Amsterdam: North Holland.

Pericak-Vance, M. A. and J. L. Haines (1995). Genetic susceptibility to Alzheimer disease.
Trends in Genetics 11(12), 504-508.

Preston, S.H. (1975). The changing relation between mortality and level of economic
development. Population Studies 29(2), 231-248.

15



Preston, S. H. and I. T. Elo (1995). Are educational differentials in adult mortality increasing in
the United States? Journal of Aging and Health 7(4), 476—496.

Roses, A.D. (1998). Alzheimer diseases: A model of gene mutations and susceptibility
polymorphisms for complex psychiatric diseases. American Journal of Medical
Genetics 81(1), 49-57.

Ross, C. E. and J. Mirowsky (1999). Refining the association between education and health:
the effects of quantity, credential, and selectivity. Demography 36(4), 445-460.

Sawano, M., Y. Watanabe, H. Ohmura, K. Shimada, H. Daida, H. Mokuno, and H. Yamaguchi
(2001). Potentially protective effects of the Ser447-Ter mutation of the lipoprotein lipase
gene against the development of coronary artery disease in Japanese subjects via a
beneficial lipid profile. Japanese Circulation Journal 65(4), 310-314.

Skytthe, A., N. V. Holm, J. W. Vaupel, and K. Christensen (1998). Establishing a population-
based register of middle-aged twins in Denmark. Twin Research 1(2), 110.

Skytthe, A., K. Kyvik, N. V. Holm, J. W. Vaupel, and K. Christensen (2002). The Danish twin
registry: 127 birth cohorts of twins. Twin Research 5(5), 352-357.

Smith, J. P. (1999). Healthy bodies and thick wallets: The dual relation between health and
economic status. Journal of Economic Perspectives 13(2), 145-166.

Strauss, J. and D. Thomas (1998). Health, nutrition and economic development. Journal of
Economic Literature 36, 766—817.

Voetsch, B., K.S. Benke, B.P. Damasceno, L.H. Siqueira, and J. Loscalzo (2002).
Paraoxonase 192 Gln—>Arg polymorphism: An independent risk factor for nonfatal arterial
ischemic stroke among young adults. Stroke 33(6), 1459-1464.

Ware, J. E., M. Kosinksi, and S. D. Keller (2001). SF-12: How to Score the SF12 Physical &
Mental Health Summary Scales, Third Edition. Lincoln, RI: QualityMetric.

Wilkinson, R.G. (1992). Income distribution and life-expectancy. British Medical
Journal 304, 165-168.

Wilkinson, R. G. (1996). Unhealthy Societies. The Affliction of Inequality. London: Routledge.

Wilkinson, R. G. (2000). Mind the Gap: Hierarchies, Health, and Human Evolution. London:
Weidenfeld and Nicolson.

16



