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Objectives: The objective of this study was to assess the relationship between children's
cognitive disability and parents’ age at birth.
Methods: I conducted an analysis of data from the 2008-2010 American Community Survey for
children aged 5 to 11 living with married parents, estimating cognitive disability rates by
parents’ age at birth, controlling for other demographic characteristics.
Results: Cognitive disability rates according to parental age ranged from 0.8% to 6.8%, with an
overall rate of 2.3%. Rates were much more strongly related to mothers’ age at birth than to
fathers’ age at birth. The odds of cognitive disability were highest for children whose mothers
were age 45 or higher at the time of their birth (odds ratios about 2.5 relative to age 30-34) and
lowest for those born to mothers in their early 30s. Although mothers’ age had similar effects on
boys and girls, fathers’ age was only associated with the odds of boys’ cognitive disability, once
demographic controls were added.
Conclusions: Some risks of having children at older ages are widely documented, but the pattern
for all cognitive disabilities according to both mothers’ and fathers’ age is not well known.
Recent attention has focused on children's disabilities that may result from de novo mutations
occurring in men's sperm as they age, increasing the risk of such conditions as autism spectrum
disorders and schizophrenia. However, these results demonstrate that overall risks are much
more strongly associated with mothers’ age at birth, consistent with the effects of mothers’
health at birth on their children. However, the effect of fathers’ age on boy’s cognitive
disabilities is consistent with recent research on autism and schizophrenia, which are more
common among boys.
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Parental age and cognitive disability among children in the United States

Biological parents’ age at birth has been linked to a wide variety of cognitive disabilities
and mental health conditions for children. The incidence of autism spectrum disorders (ASD) is
elevated when children are born to older biological mothers1 or fathers2, as is incidence of Down
syndrome,3 schizophrenia,4 and behavioral problems5. Older mothers are more likely to have
children with intellectual disabilities generally, partly through increased risk for lower birth
weight.6 Because the trend of increasing rates of ASD7 coincides with rising parental age at birth,
recent research suggests increased de novo mutations in men’s sperm as they age may play a role
in this trend.8 However, many other health conditions also are related to parental age.
Most research about mothers’ age concerns health during pregnancy and delivery, finding
that older mothers are more likely to have preeclampsia,9 stillbirths10, and adverse perinatal
outcomes.11 In addition, mothers with health conditions such as diabetes, asthma and anemia are
more likely to have children with intellectual disabilities and ASD.12 (On the other hand, a
variety of negative outcomes have also been associated with very young maternal age, although
these may be the result of poor socioeconomic background.13) Because lower birth weight,14
small-for-gestational-age15 and perinatal complications16 are risk factors for ASD and other
conditions, these also may be pathways for mothers’ age to influence cognitive disabilities.
Some studies have been able to find independent effects of both mothers’ and fathers’
age, for example on odds of low birth weight.17 But ascertaining these independent effects poses
a challenge, especially in studies with small samples, since mothers’ and fathers’ age are highly
correlated – and many studies examine only one or the other. This study relied on a large sample
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of U.S. Census data (see below), which helps identify disability patterns associated with parental
age at birth, but sacrifices detail about underlying medical conditions and different sources of
cognitive disability.
Children's health is better on average in families with higher income18 and parents with
higher levels of education.19 The prevalence of developmental disabilities20 and intellectual
disability21 is thus higher in low-income families, although autism may be more often diagnosed
in families with more highly-educated parents.22 Some conditions, such as intellectual
disability23, Down syndrome24 and cerebral palsy25, are found at varying rates across
racial/ethnic groups in the U.S., although the mechanisms for these patterns are unknown. In this
study, mothers’ and fathers’ education, family income and race/ethnicity were controlled.
Because the study was limited to married-couple families in which both parents were in their
first marriage (see below), family structure was not controlled.
Some sources of cognitive disability are unevenly distributed by children’s sex.
Intellectual disabilities are more commonly diagnosed among boys26, as are ASDs27, and
schizophrenia28 (although sex differences in schizophrenia rates may develop after childhood29).
In addition, fathers’ age has been implicated in autism and schizophrenia in particular, due to de
novo mutations.30 Therefore, the analysis included tests for parental age effects separately for
boys and girls.
Methods
The analysis used data from the 2008 to 2010 American Community Survey, conducted
by the U.S. Census Bureau, pooling three years of data to increase reliability. The sample
consisted of 389,992 children ages 5 to 11 (of whom 199,602 [51.8%] were boys) living with
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married parents. The sample was constructed to minimize several potential threats to validity.
Because the ACS does not include family histories, parents’ age at birth must be ascertained
from current ages of coresiding family members. To maximize the likelihood that children in the
sample were the biological children of both mother and father in the household, the sample was
restricted to those listed as "own children" of the householder, in households where the
householder was married, and both husband and wife were in their first marriage. Under these
conditions, in the vast majority of cases we may assume that the age difference between children
and their parents represented the parents’ age when the child was born (in 8% of cases, children
in the sample were born before the marriage, and these may or may not be biological children of
both parents present). Step, adopted, and foster children were excluded from the analysis, as
were a very small number of children whose mother or father was greater than 49 years at birth.
The age range of 5 to 11 was chosen to maximize sample size without compromising the
disability measure. The survey does not report on disability status for children under age 5. From
age 5 to 11 the incidence of cognitive disability increases with age, presumably representing
diagnoses occurring as children mature. As children age, the likelihood of disability resulting
from lived experience increases (e.g., contracted illnesses, accidents); since the interest in this
paper is on disabilities related to parents’ age at birth, older children were excluded. An
unknown number of children born with disabilities were excluded from this analysis if they are
not living with both of their parents, or if they have died.
The ACS assesses cognitive disability with the following question: “Because of a
physical, mental, or emotional condition, does this person have serious difficulty concentrating,
remembering, or making decisions?” This question is based on a disability framework (from the
World Health Organization’s International Classification of Functioning, Disability and Health),
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rather than a diagnosis of disease. Therefore, people with disabilities are classified regardless of
the origin of their condition. Survey questions regarding disability on the ACS were modified in
2008, rendering the data not strictly comparable with those from previous versions of the ACS or
other national surveys.31
In order to isolate the potential effects of parental age, I controlled for children's age and
age-squared; fathers’ educational attainment (as a continuous variable from no schooling [=0] to
more than 4 years of college [=11]), and the difference between fathers’ and mothers’
educational attainment; family income (as the natural log of current dollars); and race/ethnicity
(coded into mutually-exclusive categories for White, Latino, American Indian, Asian, Black and
Pacific Islander). I first assessed the bivariate relationship between parental age at birth and
children's disability rates, before estimating multivariate logistic regression models for the odds
of having a reported cognitive disability. Because fathers’ age at birth and mothers’ age at birth
are highly correlated (r = .80), separate models were estimated for each, before they were
combined. This sequence was repeated with and without demographic covariates, allowing an
assessment of the relative effects of fathers’ and mothers’ age, net of control variables.
Results
The sample yielded an overall rate of 2.3% of children with cognitive disabilities. This is
somewhat lower than the 4.1% reported by the National Health Interview Survey for children in
this age range who had “ever told they have mental retardation or any developmental delay.”32
The difference may result from divergent definitions and survey methods, as well as from the
relatively privileged status of the sample used in this study, which included only children living
with two married parents in the first marriage for each parent.
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Children’s characteristics, by fathers’ and mothers’ age at birth, are presented in Table 1.
This confirms the importance of controlling for demographic variables in the analysis. The table
shows a general pattern of lower income and education, and higher minority concentrations,
among the children born to parents under age 30 and over age 44. For example, more than 65%
of children born to parents in their 30s are White, compared with 57% or less among those born
to parents under age 30 or over age 44.
The unadjusted relationship between mothers’ and fathers’ age and cognitive disabilities
is presented in Figure 1, for boys and girls combined. Children born when either their mothers or
fathers were in their early 30s have the lowest cognitive disability rates, about 2%. There are
higher disability rates for children born to parents under age 30, and then increasing rates of
disability for parents older than 35 (for mothers) and 40 (for mothers and fathers). The
unadjusted relationship between age and disability only differs between mothers and fathers
above age 40, when the children of older mothers have higher disability rates than those of older
fathers. Table 1 and Figure 1 do not distinguish between male and female children, which I did
for the multivariate analysis that followed.
Logistic regression results are presented in Table 2, with separate models estimated for
boys and girls. The first two models, which include fathers’ age and mothers’ age respectively –
but include controls for the demographic covariates – are consistent with the unadjusted
cognitive disability rates reported in Table 1, with the lowest odds found among children born to
parents in their early 30s, and increased odds at both older and younger ages. However, fathers’
age <30 has no significant effect on daughters. In addition, the likelihood ratio χ2 allows
comparison of the models, and shows that the models with mothers’ age – for both boys and girls
– are more robust.
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Model 3, which includes both parents’ ages, permits further examination of the relative
contribution of mothers’ and fathers’ ages. The effects of mothers’ age in Model 3 versus Model
2 are reduced only slightly. The effects of fathers’ age, however, are reduced much more, and in
three out of five cases they no longer are significant at conventional levels (p < .05). The
remaining significant effects of fathers’ age are found for boys only. The odds ratios from Model
3 are plotted in Figure 2.
Discussion
Using a large, national sample from the U.S. Census Bureau’s American Community
Survey for 2008-2010, this analysis showed that rates of cognitive disability were associated
with mothers’ and fathers’ age at birth, for boys and girls aged 5-11. The rates followed a Jshaped pattern, with lowest rates for children born to parents in their early 30s, and higher rates
under age 30 and above age 35.The effects of mothers’ age were larger and more robust
statistically. After adjustment for demographic covariates, fathers’ age had significant effects
only on the odds of boys’ disability.
There are many possible pathways for parental age to affect children’s cognitive
development, and many sources of cognitive disability. One limitation of this study is that the
Census measure of disability is very broad, which does not permit identification of particular
diseases or other causes of disability. On the other hand, because there is considerable ambiguity
in some specific diagnoses for cognitive impairments33, a broad measure is useful as well.
With the considerable attention that men’s “biological clocks” have received recently34, it
is important to consider impacts of both men’s and women’s age when they have children. These
results, for a broad measure of disability and considering mothers’ and fathers’ ages together,
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show that mothers’ age is more consequential for the odds of children’s cognitive disability.
However, that fathers’ age has a significant effect on the odds of their sons’ cognitive disability –
controlling for important demographic covariates – is consistent with the suggestion that de novo
mutations in older men increase the risk of of conditions (such as autism spectrum disorders) that
affect boys more than girls, and that may be triggered by such mutations.35 Nevertheless, to the
extent that mothers’ age affects children’s cognitive outcomes through mechanisms reflecting
women’s health at the time of their conception, pregnancy and delivery, this implies that an
emphasis on improving maternal health generally would have greater implications than reducing
the number of older men who conceive children.
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FIGURE 1 Proportion of children aged 5-11 with cognitive disabilities
by mothers' and fathers' age at birth, 2008-2010 American Community Survey.
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FIGURE 2 Relative odds of cognitive disability, by parents' age at birth: Children ages 5-11

Note: Separate models for boys and girls. Models control for age, race/ethnicity, family income and parents'
education.
* = Odds significantly different from age 30-34 at p < .05.
** = Odds significantly different from age 30-34 at p < .01.
*** = Odds significantly different from age 30-34 at p < .001.
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Table 1 Distribution of children’s characteristics, by fathers’ and mothers’ age at birth
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TABLE 2 Logistic regression for cognitive disability on parents' age at birth (odds ratios)

* = p < .05; ** p < .01; *** p < .001.

12

References
Aleman, A., R. S. Kahn and J. P. Selten. 2003. "Sex Differences in the Risk of Schizophrenia:
Evidence from Meta-Analysis." Archives of General Psychiatry 60(6):565-571.
Autism and Developmental Disabilities Monitoring Network Surveillance Year 2008 Principal
Investigators and Centers for Disease Control and Prevention. 2012. "Prevalence of Autism Spectrum
Disorders--Autism and Developmental Disabilities Monitoring Network, 14 Sites, United States, 2008."
Morbidity and Mortality Weekly Report.Surveillance Summaries (Washington, D.C.: 2002) 61(3):1-19.
Bhasin, Tanya K. and Diana Schendel. 2007. "Sociodemographic Risk Factors for Autism in a US
Metropolitan Area." Journal of Autism and Developmental Disorders 37(4):667-677.
Blackwell DL. Family structure and children’s health in the United States: Findings from the
National Health Interview Survey, 2001–2007. National Center for Health Statistics. Vital Health Stat
10(246). 2010. http://www.cdc.gov/nchs/data/series/sr_10/sr10_246.pdf p. 64, table 18.
Bilder, Deborah, Judith Pinborough-Zimmerman, Judith Miller and William McMahon. 2009.
"Prenatal, Perinatal, and Neonatal Factors Associated with Autism Spectrum Disorders." Pediatrics
123(5):1293-1300.
Boyle, Coleen A., Sheree Boulet, Laura A. Schieve, Robin A. Cohen, Stephen J. Blumberg,
Marshalyn Yeargin-Allsopp, Susanna Visser and Michael D. Kogan. 2011. "Trends in the Prevalence of
Developmental Disabilities in US Children, 1997-2008." Pediatrics 127(6):1034-1042.
Brault, Matthew W. 2009. “Review of Changes to the Measurement of Disability in the 2008
American Community Survey.” http://www.census.gov/hhes/www/disability/2008ACS_disability.pdf
Byrne, M., E. Agerbo, H. Ewald, WW Eaton and PB Mortensen. 2003. "Parental Age and Risk of
Schizophrenia - A Case-Control Study." Archives of General Psychiatry 60(7):673-678.
Dell’Atonia, KJ. 2012. "The Clock Ticks for Men as Well." New York Times, August 24, .
Duchan, Erin and Dilip R. Patel. 2012. "Epidemiology of Autism Spectrum Disorders." Pediatric
Clinics of North America 59(1):27-+.
Durkin, Maureen S., Matthew J. Maenner, Christopher M. Cunniff, Laura A. Schieve and Mark A.
Albanese. 2009. "Re: "Advanced Parental Age and the Risk of Autism Spectrum Disorder" Reply."
American Journal of Epidemiology 169(11):1406-1407.
Durkin, Maureen S., Matthew J. Maenner, Craig J. Newschaffer, Li-Ching Lee, Christopher M.
Cunniff, Julie L. Daniels, Russell S. Kirby, Lewis Leavitt, Lisa Miller, Walter Zahorodny and Laura A.
Schieve. 2008. "Advanced Parental Age and the Risk of Autism Spectrum Disorder." American Journal
of Epidemiology 168(11):1268-1276.
Durkin, Maureen S., Matthew J. Maenner, F. J. Meaney, Susan E. Levy, Carolyn DiGuiseppi,
Joyce S. Nicholas, Russell S. Kirby, Jennifer A. Pinto-Martin and Laura A. Schieve. 2010.
"Socioeconomic Inequality in the Prevalence of Autism Spectrum Disorder: Evidence from a US CrossSectional Study." Plos One 5(7):e11551.

13

Emerson, Eric. 2012. "Deprivation, Ethnicity and the Prevalence of Intellectual and
Developmental Disabilities." Journal of Epidemiology and Community Health 66(3):218-224.
Fisch, H., G. Hyun, R. Golden, TW Hensle, CA Olsson and GL Liberson. 2003. "The Influence of
Paternal Age on Down Syndrome." Journal of Urology 169(6):2275-2278.
Girirajan, Santhosh. 2009. "Parental-Age Effects in Down Syndrome." Journal of Genetics
88(1):1-7.
Glasson, EJ, C. Bower, B. Petterson, N. de Klerk, G. Chaney and JF Hallmayer. 2004. "Perinatal
Factors and the Development of Autism - A Population Study." Archives of General Psychiatry
61(6):618-627.
Grether, Judith K. 2006. "Epidemiology of Autism: Current Controversies and Research
Directions." Clinical Neuroscience Research 6(3-4):119-126.
Griffith, Margaret I., Joshua R. Mann and Suzanne McDermott. 2011. "The Risk of Intellectual
Disability in Children Born to Mothers with Preeclampsia Or Eclampsia with Partial Mediation by Low
Birth Weight." Hypertension in Pregnancy 30(1):108-115.
Hultman, C. M., S. Sandin, S. Z. Levine, P. Lichtenstein and A. Reichenberg. 2011. "Advancing
Paternal Age and Risk of Autism: New Evidence from a Population-Based Study and a Meta-Analysis of
Epidemiological Studies." Molecular Psychiatry 16(12):1203-1212.
Hultman, CM, P. Sparen and S. Cnattingius. 2002. "Perinatal Risk Factors for Infantile Autism."
Epidemiology 13(4):417-423.
Jyothy, A., KSD Kumar, GNM Rao, VB Rao, BU Devi, M. Sujatha and PP Reddy. 2001.
"Parental Age and the Origin of Extra Chromosome 21 in Down Syndrome." Journal of Human Genetics
46(6):347-350.
King, Marissa D. and Peter S. Bearman. 2011. "Socioeconomic Status and the Increased
Prevalence of Autism in California." American Sociological Review 76(2):320-346.
Kleinhaus, K., S. Harlap, M. Perrin, O. Manor, M. Weiser, P. Lichtenberg and D. Malaspina.
2011. "Age, Sex and First Treatment of Schizophrenia in a Population Cohort." Journal of Psychiatric
Research 45(1):136-141.
Kolevzon, Alexander, Raz Gross and Abraham Reichenberg. 2007. "Prenatal and Perinatal Risk
Factors for Autism - A Review and Integration of Findings." Archives of Pediatrics & Adolescent
Medicine 161(4):326-333.
Kong, Augustine, Michael L. Frigge, Gisli Masson, Soren Besenbacher, Patrick Sulem, Gisli
Magnusson, Sigurjon A. Gudjonsson, Asgeir Sigurdsson, Aslaug Jonasdottir, Adalbjorg Jonasdottir,
Wendy S. W. Wong, Gunnar Sigurdsson, G. B. Walters, Stacy Steinberg, Hannes Helgason, Gudmar
Thorleifsson, Daniel F. Gudbjartsson, Agnar Helgason, Olafur T. Magnusson, Unnur Thorsteinsdottir and
Kari Stefansson. 2012. "Rate of De Novo Mutations and the Importance of Father/'s Age to Disease
Risk." Nature 488(7412):471-475.
Kuehn, Bridget M. 2012. "Data on Autism Prevalence, Trajectories Illuminate Socioeconomic
Disparities." Jama-Journal of the American Medical Association 307(20):2137-2138.
14

Leonard, H., N. De Klerk, J. Bourke and C. Bower. 2006. "Maternal Health in Pregnancy and
Intellectual Disability in the Offspring: A Population-Based Study." Annals of Epidemiology 16(6):448454.
Leonard, Helen, Emma Glasson, Natasha Nassar, Andrew Whitehouse, Ami Bebbington, Jenny
Bourke, Peter Jacoby, Glenys Dixon, Eva Malacova, Carol Bower and Fiona Stanley. 2011. "Autism and
Intellectual Disability are Differentially Related to Sociodemographic Background at Birth." Plos One
6(3):e17875.
Losh, M., D. Esserman, H. Anckarsater, P. F. Sullivan and P. Lichtenstein. 2012. "Lower Birth
Weight Indicates Higher Risk of Autistic Traits in Discordant Twin Pairs." Psychological Medicine
42(5):1091-1102.
Mandell, David S., Lisa D. Wiggins, Laura A. Carpenter, Julie Daniels, Carolyn DiGuiseppi,
Maureen S. Durkin, Ellen Giarelli, Michael J. Morner, Joyce S. Nicholas, Jennifer A. Pinto-Martin, Paul
T. Shattuck, Kathleen C. Thomas, Marshalyn Yeargin-Allsopp and Russell S. Kirby. 2009. "Racial/Ethnic
Disparities in the Identification of Children with Autism Spectrum Disorders." American Journal of
Public Health 99(3):493-498.
McGrath, JJ. 2005. "Myths and Plain Truths about Schizophrenia Epidemiology - the NAPE
Lecture 2004." Acta Psychiatrica Scandinavica 111(1):4-11.
Miller, Brian, Jaana Suvisaari, Jouko Miettunen, Marjo-Riitta Jarvelin, Jari Haukka, Antti
Tanskanen, Jouko Lonnqvist, Matti Isohanni and Brian Kirkpatrick. 2011. "Advanced Paternal Age and
Parental History of Schizophrenia." Schizophrenia Research 133(1-3):125-132.
Moore, Gaea S., Anna W. Kneitel, Cheryl K. Walker, William M. Gilbert and Guibo Xing. 2012.
"Autism Risk in Small- and Large-for-Gestational-Age Infants." American Journal of Obstetrics and
Gynecology 206(4):314.e1.
Parner, Erik T., Simon Baron-Cohen, Marlene B. Lauritsen, Meta Jorgensen, Laura A. Schieve,
Marshalyn Yeargin-Allsopp and Carsten Obel. 2012. "Parental Age and Autism Spectrum Disorders."
Annals of Epidemiology 22(3):143-150.
Pinto-Martin, Jennifer A., Susan E. Levy, Judith F. Feldman, John M. Lorenz, Nigel Paneth and
Agnes H. Whitaker. 2011. "Prevalence of Autism Spectrum Disorder in Adolescents Born Weighing <
2000 Grams." Pediatrics 128(5):883-891.
Sandin, Sven, Christina M. Hultman, Alexander Kolevzon, Raz Gross, James H. MacCabe and
Abraham Reichenberg. 2012. "Advancing Maternal Age is Associated with Increasing Risk for Autism: A
Review and Meta-Analysis." Journal of the American Academy of Child and Adolescent Psychiatry
51(5):477-486.
Schor, EL, MM Billingsley, AL Golden, JA McMillan, LD Meloy, BC Pendarvis, WL Coleman,
D. Wertlieb and C. Milazzo. 2003. "Report of the Task Force on the Family." Pediatrics 111(6):15411571.
Sherman, Stephanie L., Emily G. Allen, Lora H. Bean and Sallie B. Freeman. 2007.
"Epidemiology of Down Syndrome." Mental Retardation and Developmental Disabilities Research
Reviews 13(3):221-227.

15

Simon, Alan E., Kitty S. Chan and Christopher B. Forrest. 2008. "Assessment of Children's
Health-Related Quality of Life in the United States with a Multidimensional Index." Pediatrics
121(1):E118-E126.
van Balkom, ID F., M. F. Bresnahan, Vuijk P. FAU, J. F. Hubert, Susser E FAU - Hoek, Hans,W.
and H. W. Hoek. 0917. "Paternal Age and Risk of Autism in an Ethnically Diverse, Non-Industrialized
Setting: Aruba." PloS One JID - 101285081.
Yoon, PW, SB Freeman, SL Sherman, LF Taft, YC Gu, D. Pettay, WD Flanders, MJ Khoury and
TJ Hassold. 1996. "Advanced Maternal Age and the Risk of Down Syndrome Characterized by the
Meiotic Stage of the Chromosomal Furor: A Population-Based Study." American Journal of Human
Genetics 58(3):628-633.

1

Durkin et al., 2008; Sandin et al., 2012; Bilder et al., 2009; Grether, 2007
Parner et al., 2012; Durkin et al., 2008; Hultman et al., 2011; Grether, 2007; van Balkom et al. 2012.
3
Yoon et al., 1996; Sherman et al., 2007; Girirajan, 2009; Fisch et al., 2003; Jyothy et al., 2001.
4
Byrne et al., 2003; Miller et al., 2011;
5
Gray et al. 2004.
6
Griffith, Mann and McDermott 2011.
7
Kuehn, 2012
8
Kong et al. 2012.
9
Griffith, Mann and McDermott 2011.
10
O’Leary et al. 2007
11
Carolan and Frankowska 2011
12
Leonard et al. 2006.
13
Geronimus and Korenman 1993; O’Leary et al. 2007; Parker et al. 1994
14
Losh et al., 2012; Pinto-Martin et al., 2011
15
Moore et al., 2012
16
Kolevzon et al., 2007; Glasson et al., 2004; Hultman et al., 2002
17
Reichman and Teitler 2006.
18
Schor et al. 2003.
19
Simon, Chan, and Forrest 2008.
20
Boyle et al, 2011; Emerson, 2012.
21
Leonard et al. 2011.
22
Bhasin and Schendel 2007; Durkin et al., 2010; King and Bearman, 2011.
23
Griffith, Mann and McDermott 2011.
24
Sherman et al. 2007.
25
Winter et al. 2002.
26
Boyle et al, 2011
27
Autism and Developmental Disabilities Monitoring Network Surveillance Year 2008 Principal Investigators 2012.
28
Aleman, Kahn and Selten 2003.
29
Kleinhaus at al. 2011.
30
Kong et al. 2012.
31
Brault 2009.
32
Blackwell 2010.
33
Mandell et al. 2009.
34
Dell’Antonia 2012; Shulevitz 2012.
35
Kong et al. 2012.
2

16

