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Article

Infant mortality is the most widely used indicator of a 
nation’s health status and is associated with a plethora 
of maternal and socioeconomic factors (Centers for 
Disease Control and Prevention [CDC], 1991). In 2008, 
the U.S. infant mortality rate (IMR) ranked 30th in the 
world, tied with Slovakia and Poland (MacDorman & 
Mathews, 2008). In 2010, the United States ranked 32nd 
of 34 developed nations by the Organisation for 
Economic Co-operation and Development (OECD) in 
infant mortality, with that rate representing approxi-
mately 3 times that of nations with the lowest IMRs, 
Iceland (2.2 per 1,000 live births), Finland (2.3), and 
Japan (2.3; OECD, 2012). As of 2011, the U.S. IMR had 
declined to 6.05, largely due to medical technology. The 
IMR in the United States has gradually decreased over 
the past 80 years, but it remains higher than most indus-
trialized countries. It has been speculated that a high 
U.S. preterm birth rate, which represents the highest in 
the industrialized world, and indirect influences from 
poverty, stress, and persistent racial and geographic dis-
parities play major roles in the overall high IMR (OECD, 
2012; Save the Children, 2013). The relatively poor 
international standing of the United States with regard 
to infant mortality has prompted a national focus on this 
health issue.

Of the many factors associated with infant mortality, 
maternal age is one of the most important. Infant death 
varies by maternal age, with young and older women at 
higher risk (Alio et al., 2012). Additionally, there is a 
higher miscarriage and stillbirth rate for very old and very 
young mothers (Liu, Zhi, & Li, 2010). However, the asso-
ciation between paternal age and birth outcomes has 
received far less attention. Few studies demonstrate that 
paternal age correlates with negative birth outcomes and 
some high case fatality diseases (Bujan, Mieusset, 
Mondinat, Mansat, & Pontonnier, 1988; Goriely, McVean, 
Rojmyr, Ingemarsson, & Wilkie, 2003; Misra, Caldwell, 
Young, & Abelson, 2010). Furthermore, growth and 
development of the placenta are largely influenced by 
paternal gene expression, which can by mutated as a 
result of advancing age in men (Reichman & Teitler, 
2006). Undoubtedly, both paternal and maternal ages are 
important factors to consider with regard to infant 
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Abstract
Infant mortality is the most widely used indicator of a nation’s health status and is associated with a plethora of 
maternal and socioeconomic factors. Although the association between young and old maternal age and the risk of 
infant mortality is well established, the link between paternal age and birth outcomes has received far less attention. 
This study seeks to examine the added impact of paternal age on infant mortality, above and beyond that of maternal 
age among married couples. Using the 2002 linked birth and infant death data set (N = 63,754), hazard odds ratios for 
the association between combined adolescent and adult maternal and paternal age and the risk of infant mortality were 
estimated. Maternal demographic characteristics, such as education and race/ethnicity were controlled. The findings 
indicate that, independent of maternal education and race/ethnicity, adolescent father adds additional risk, above and 
beyond that of maternal age, only when the mother is older (21-45 years; hazard ratio = 2.7). This study highlights 
that for married couples, adolescent fathers add to the risk of infant mortality when the mothers are older, providing 
insight into the role of paternal age in infant mortality. Implications for additional research are discussed.
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mortality. Taking maternal age into account, the purpose 
of this research study is to investigate the influence of 
paternal age on infant mortality among married couples. 
To our knowledge, no study has investigated the addi-
tional risk for infant death that paternal age adds to mater-
nal age. Using the 2002 linked birth infant death data set 
(CDC, 2002), estimates and associations between older 
and young paternal age and infant mortality among mar-
ried couples were made. Poor prenatal care has been 
associated with adverse birth outcomes and may mediate 
the association between combined parental age and infant 
mortality (Goldenberg & Rouse, 1998; Krueger & Scholl, 
2000). Therefore, a variable for prenatal care was included 
in the analysis as a mediator.

The following hypotheses were tested:

Hypothesis 1: Paternal age will have an additional 
risk, above maternal age, and be associated with a 
higher risk of infant mortality among married 
couples.
Hypothesis 2: The relationship between combined 
parental age and infant mortality will be mediated by 
adequacy of prenatal care.

Maternal Age

In general, young and older mothers experience the high-
est rates of adverse birth outcomes. Teenage mothers are 
at higher risk of infant mortality, preterm birth, and deliv-
ering low-birth-weight babies compared with mothers 
aged 20 to 34 years (DuPlessis, Bell, & Richards, 1997; 
Martin, Hamilton, Ventura, Menacker, & Park, 2002; 
Orvos et al., 1999). Higher infant mortality risk for 
younger mothers may be related to socioeconomic factors 
as well as biologic immaturity (Kirchengast & Hartmann, 
2003). Additionally, young maternal age may be a marker 
for low socioeconomic status (Phipps, Blume, & 
DeMonner, 2002). Older maternal age is also associated 
with a higher risk of preterm birth and fetal death (Astolfi 
& Zonta, 1999; Bujan et al., 1988; Fretts & Usher, 1997; 
Raymond, Cnattingius, & Kiely, 1994).

Paternal Age

Previous studies have focused on older paternal age and 
reported links to sperm abnormalities, gene mutations 
(Glaser et al., 2003; Goriely et al., 2003), preeclampsia 
(Harlap et al., 2002), miscarriage (de la Rochebrochard & 
Thonneau, 2002), and some birth defects (Savitz, 
Schwingl, & Keels, 1991). Additionally, older paternal 
age is associated with a higher risk of spontaneous abor-
tions (Astolfi, De Pasquale, & Zonta, 2004; Kleinhaus  
et al., 2006), stillbirth (Nybo-Anderson, Hansen, 
Andersen, & Davey, 2004), autism (Lauritsen, Pedersen, 
& Mortensen, 2005), and schizophrenia (Malaspina et al., 

2001) in the offspring. The aforementioned studies iden-
tify the correlation of paternal age with a variety of dis-
eases. As such, the possibility of paternal-age effects on 
birth outcomes has biologic plausibility, highlighting the 
importance and warranting further attention.

The effects of younger paternal age have not been well 
studied. Few studies report that the rates of preterm birth, 
low birth weight, and infant mortality were higher for 
younger fathers compared with older fathers (Abel, 
Kruger, & Burd, 2002; Fernandez, Ruch-Ross, & 
Montague, 1993; Liu et al., 2010; Misra & Ananth, 2002; 
Olshan, Ananth, & Savitz, 1995). Abel et al. (2002) iden-
tified that infants born to young fathers (<20 years) had 
higher risks of low birth weight and preterm birth com-
pared with 20- to 25–year-olds. Olshan et al. (1995) 
reported similar findings for increased risk of preterm 
birth. It has been reported that both young parental age 
and advanced parental age are associated with birth 
defects and health problems (Fernandez et al., 1993; Liu 
et al., 2010; Misra & Ananth, 2002). Zhu, Vestergaard, 
Madsen, and Olsen (2008) emphasized that children of 
fathers younger than 25 years and of fathers older than 45 
years had overall higher mortality than children of fathers 
aged 25 to 29 years.

Several factors may explain the neglect of a focus on 
paternal factors. First, maternal influences on infant and 
child health have been considered of higher importance 
than paternal factors, because maternal health behaviors 
directly affect the development of the fetus. Second, it is 
more convenient to investigate maternal effects on birth 
outcomes. Pregnant women routinely make prenatal vis-
its to hospitals and clinics, which can facilitate the collec-
tion of information. Last, the mother of an infant is always 
known, yet paternal age is commonly missing from vital 
statistics records, making it more difficult to study (Misra 
et al., 2010).

Method

Sample

Deidentified data from the National Center for Vital 
Statistics Linked Birth and Infant Death 2002 data file 
was used for this study (CDC, 2002). Because missing 
information on paternal age was far more prevalent in 
unmarried women, the analytical sample was restricted to 
married individuals up to 45 years of age, who accounted 
for 63.75% of the sample (N = 63,754). Those individuals 
with missing data on maternal age, paternal age, maternal 
education, prenatal care status, and maternal race/ethnic-
ity were excluded from the present study.

Measures

Dependent Variable. Infant mortality was defined as the 
death of an infant within the first 365 days of life.
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Independent Variable. Maternal and paternal age for mar-
ried couples was assessed in years at the time of birth as 
specified on the birth certificate. Combined parental age 
was used as the independent variable. An age variable 
with four categories was created: both adolescent parents 
(women and men 20 years and younger), adolescent 
mother and adult father, adult mother and adolescent 
father, and both adult parents (women and men between 
21 and 45 years). The variable for older combined age 
was used as the reference because of the robust number of 
cases in those age ranges (n = 59,680). The age categories 
were selected as a function of the small number of infant 
births and deaths to men and women older than 45 years 
in this data set.

Control Variables
Maternal education. Mother’s education was defined 

as the number of years of education as indicated on the 
birth certificate. A variable with four categories was cre-
ated: Mothers with less than a high school education; 
mothers who graduated from high school; mothers with 
some college education; and college graduates. The 683 
missing observations were deleted from the final analysis.

Maternal race/ethnicity. Maternal race/ethnicity was 
based on maternal self-report of Hispanic ethnicity and 
race from the birth certificate. The variable was created 
with five categories: non-Hispanic White, non-Hispanic 
Black, Hispanic, American Indian/Alaska native, and 
Asian. There were 492 observations missing, which were 
omitted from the analysis.

Mediation Analysis: Prenatal Care 

Poor prenatal care has been associated with adverse birth 
outcomes and may mediate the association between com-
bined parental age and infant mortality (Goldenberg & 
Rouse, 1998; Krueger & Scholl, 2000). Therefore, a vari-
able for prenatal care was included in the analysis as a 
mediator. The Kessner-modified adequacy of prenatal 
care index was used to measure prenatal care. The index 
combines information about the month in which prenatal 
care started, gestational age at delivery, and the number 
of prenatal care visits (Kessner, Singer, Kalk, & 
Schlesinger, 1973). Three categorical variables were cre-
ated and were defined as adequate, intermediate, and 
inadequate care. A total of 2,241 observations were miss-
ing and were omitted from the analysis.

Analysis

Frequencies and proportions of all the variables were 
examined. Bivariate analyses examining the relationship 
between age and adequate prenatal care used crosstab and 
chi-square statistics. This study is well-suited for survival 

analysis since the dependent variable, infant mortality 
can be measured as survival time and allows for an esti-
mation of the probability that an infant will survive for 1 
year. Event history analysis was conducted using the 
Cox’s proportional hazard model to study the association 
between infant mortality and the independent variables. 
All the control variables were added to the models and all 
the analyses were weighted. Prenatal care was included 
as a mediator. We used Baron and Kenny’s (1986) ana-
lytical methods to guide the mediation analysis, and we 
conducted a separate Cox proportional hazard model to 
test the mediation of prenatal care. The categorical vari-
able for prenatal care shown in Table 1 was entered into 
the model and inadequate care was the reference group  
( Tarver-Carr et al., 2002). All tests were two-tailed and p 
value of .05 was chosen as the level of statistical signifi-
cance. The analysis was performed using SAS 9.3 soft-
ware. Institutional review board approval for this study 
was granted from the University of Maryland, College 
Park.

Results

The descriptive statistics for married couples in the ana-
lytic sample are detailed in Table 1. Of all married cou-
ples, couples where both parents were between 21 and 45 
years made up the largest proportion of the sample 
(93.61%). Couples made up of an adolescent mother and 
adult father accounted for 4.27%, couples with an adult 
mother and adolescent father accounted for a very small 
percentage of the sample (0.54%). Couples who were 
both 20 years old or younger made up 1.57% of the sam-
ple. More than a third of mothers had a college degree 
and above (36.58%). Most women accessed adequate 
prenatal care (88.75%). The sample included a majority 
of non-Hispanic White (67.25%), 19.07% of Hispanic, 
6.6% of Asian mothers, 6.54% of non-Hispanic Black, 
and 0.54% of American Indian/Alaska Native.

The relationship between combined parental age and 
adequate prenatal care are illustrated in Table 2, and Table 3 
describes the cumulative fraction of infants born to the 
four parental age-groups who have died within 360 days. 
The smallest proportion of infants who die at 30 days was 
to adult couples. Couples with an adult mother and ado-
lescent father (OldmYoungf) experience the largest pro-
portion of infants who die at the 30-day mark, which 
stayed constant up until 360 days. Couples who were 
both adolescent experienced a slight increase in the pro-
portion of infant deaths over the 360-day period. There 
was a statistically significant difference in the survivor 
function of the four parental-age variables (p < .05).

The results from the Cox proportional hazard analysis 
(Model 1) are presented in Table 4. Compared with cou-
ples that were both adult (BothOld), couples where the 
mother was adult, and the father was an adolescent 
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(OldmYoungf) had the highest risk of infant mortality, 
which was statistically significant (hazard ratio = 2.67,  

p < .05). For couples that were both adolescents, compared 
with those both adult, the hazard risk for infant mortality 
was lower by 10.4%. Married couples with an adolescent 
mother and adult father (YoungmOldf) had an infant mor-
tality risk of 1.26 times higher than that of adult couples.

As maternal education increases by 1 unit, the risk of 
infant mortality decreased by 17.1%. This was also a sta-
tistically significant finding. Non-Hispanic Black moth-
ers had an infant mortality risk that was 2.5 times that of 
White women and was statistically significant. Native 

Table 2. Description of Sample Age by Adequate Prenatal 
Care (N = 54,591).

Characteristic n (%)

Combined parental age (years)  
 Both young (≤20) 762 (1.4)***
 Both older (21-45) 51,597 (94.52)***
 Young mother/old father (≤20/21-45) 1,981 (3.63)***
 Old mother/young father (21-45/≤20) 251 (0.46)***

***p < .0005.

Table 1. Description of Sample Demographic Variables (n = 63,754), Unweighted Percentages.

Characteristic n (%) Standard error

Combined parental age (years)  
 Both young (≤20) 1,002 (1.57) 0.124
 Both older (21-45) 59,682 (93.61) 0.244
 Young mother/old father (≤20/21-45) 2,723 (4.27) 0.2
 Old mother/young father (21-45/≤20) 347 (0.54) 0.073
Maternal education  
 Less than high school (0-11 years) 8171 (12.96)  
 High school graduate (12 years) 16,896 (26.79)  
 Some college education (13-15 years) 14,930 (23.67)  
 College graduate plus (≥16 years) 23,074 (36.58)  
Prenatal care  
 Adequate care 54,591 (88.75) 0.316
 Intermediate care 5,310 (8.63) 0.281
 Inadequate care 1,612 (2.62) 0.159
Race/ethnicity  
 Black 4,140 (6.54)  
 White 42,543 (67.25)  
 Hispanic 12,062 (19.07)  
 Native American/Alaska Native 340 (0.54)  
 Asian 4,177 (6.6)  

Table 3. Cumulative Fraction of Infant Death for Combined 
Parental Age (N = 63,754).

Age at death (days) Cumulative fraction

0 BothYoung BothOld YoungmOldf OldmYoungf
30 0.00399 0.00327 0.00477 0.00865
60 0.00599 0.00365 0.00514 0.0144
90 0.00599 0.00392 0.00588 0.0144
120 0.00599 0.00421 0.00624 0.0144
150 0.00599 0.00439 0.00661 0.0144
180 0.00599 0.00444 0.00661 0.0144
210 0.00599 0.00452 0.00661 0.0144
240 0.00599 0.00459 0.00698 0.0144
270 0.00599 0.00467 0.00734 0.0144
300 0.00599 0.00473 0.00734 0.0144
330 0.00599 0.00476 0.00734 0.0144
360 0.00599 0.00479 0.00734 0.0144

Table 4. Parental Age and Factors Predicting Infant Mortality 
for Married Couples (N = 63,754).

Characteristic

Hazard ratio

Model 1 Model 2

Combined parental age  
 BothYoung 0.896 0.97
 YoungmOldf 1.262 1.192
 OldmYoungf 2.671* 2.775
 BothOld Reference Reference
Adequate prenatal care 0.367***
Intermediate prenatal care 0.82
Mother’s education 0.829** 0.91
Maternal race/ethnicity  
 White Reference Reference
 Non-Hispanic Black 2.386*** 2.146***
 Hispanic 0.827 0.844
 Asian 0.615 0.575
 Native American/Alaska Native 1.714 1.643

*p < .05. **p < .005. ***p < .0005.
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American/Alaskan native mothers were also at an 
increased risk for infant mortality but to a lesser extent 
than non-Hispanic Black women. Native American/
Alaskan native mothers were at an approximately 1.68 
times the risk of infant mortality compared with White 
mothers. Contrastingly, Asian mothers had a 35.4% 
decrease in infant mortality risk compared with White 
mothers. Hispanic mothers were also at a 15% decreased 
risk of infant death. None of the findings were significant 
for race except for mothers who were Black.

Table 4 also provides results from the Cox propor-
tional hazard analysis with prenatal care as a mediator 
(Model 2). When the mediator was added, the association 
between combined parental age was no longer statisti-
cally significant and as a result, a calculation of the risk of 
infant death explained by adequate prenatal care was not 
necessary.

Discussion

The findings indicate that independent of maternal educa-
tion and race/ethnicity, adolescent fathers adds additional 
risk, above and beyond that of maternal age, only for 
adult mothers (21-45 years). Adolescent couples had a 
decreased risk of infant mortality and adult fathers added 
only a slight risk for infant mortality. Additionally, the 
latter association was significant, providing support for 
the first hypothesis, although the effect was only observed 
for adult mothers.

The mediation analysis showed that adequate prenatal 
care did not significantly mediate the relationship 
between combined parental age and infant mortality. 
Although prenatal care generally mediates the risk of 
infant mortality, there may be social and environmental 
factors, not taken into account in this study, that affect 
either the timing or frequency of prenatal care.

Although paternal age has an effect on infant mortality 
independently, this study contributes to the literature by 
examining the effect of paternal age above and beyond 
maternal age using a combined parental age variable. 
Much of the literature on parental age and birth outcomes 
has focused on maternal age. Several studies have shown 
that young and older mothers have an increased risk of 
serious birth and infant health outcomes, such as preterm 
birth, low birth weight, and infant mortality. Studies 
examining the role of paternal age are slowly building 
momentum but have not garnered the magnitude or atten-
tion that research on maternal age has. This study high-
lights the importance of adolescent paternal age as a 
significant factor in the risk of infant death. These find-
ings align with the few studies that have examined the 
impact of younger fathers on adverse birth outcomes 
(Chen et al., 2008; Lian, Zack, & Erickson, 1986; Olshan, 
Schnitzer, & Baird, 1994). Although the mechanisms by 

which young paternal age can affect infant death are not 
clear, we suggest several possible explanations of our 
findings. The difference in age between adult mothers 
and adolescent fathers may add an additional layer of 
complexity to the relationship and increase maternal 
stress. Higher levels of maternal stress have been associ-
ated with an increase in the risk of preterm birth and 
infant death (Hobel, Goldstein, & Barrett, 2008). 
Additionally, anxiety during pregnancy is linked to 
adverse birth outcomes (Brooke, Anderson, Bland, 
Peacock, & Stewart, 1989; Gorsuch & Key, 1974; 
Molfese et al., 1987) and shorter gestation periods (Rini, 
Dunkel-Schetter, Wadhwa, & Sandman, 1999). The mul-
tiple social factors accompanied by adolescence may lead 
to maternal stress that is on the causal pathway to infant 
mortality. Adolescent fathers are more likely to have 
employment and economic challenges and are more 
likely to be economically disadvantaged compared with 
adult fathers (Lerman, 1993a, 1993b). Research suggests 
that paternal involvement, which has been recognized as 
contributing to child development and health for many 
decades, is likely to affect infant mortality through the 
mother’s well-being, primarily her access to resources 
and support (Alio et al., 2011). With regard to the support 
that fathers provide for mothers during the pregnancy, 
studies suggest that the relationship between mothers and 
fathers is correlated with the risk for poor birth outcomes 
(Alio et al., 2011). These challenges may affect adoles-
cent fathers’ relationship with the mother of their unborn 
child by adding stress to an already difficult situation, 
resulting in an anxiety-filled pregnancy, thus increasing 
the risk of infant death. Additionally, the dynamics of the 
relationship may be affected by domestic violence or lack 
of financial or emotional support that negatively influ-
ences mothers’ anxiety, physical and emotional health. 
Overall, the current social climate and fragmented social 
policies do not encourage father’s involvement as the 
mother is often seen as the most important individual dur-
ing pregnancy (Alio et al., 2011).

Although this study has produced interesting findings, 
it is not without limitations. One limitation is in the way 
the combined parental age variable was defined. 
Researchers must build on this study by disaggregating 
the age categories and further refining the age measure-
ments. Furthermore, the number of missing data on 
fathers in addition to the restriction of the analysis to mar-
ried couples limits our ability to generalize the findings to 
unmarried couples. The data set did not include informa-
tion on paternal education or income and so these vari-
ables were not included in the analysis. Young fathers are 
more likely to have lower educational attainment 
(Kiernan, 2007), so, analyzing the contribution of this 
variable may have yielded significant findings.
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Despite these limitations, this study has important 
strengths. Although previous research on paternal age 
and infant mortality have used a nationally representative 
sample, this study is the first of its kind to combine pater-
nal age and examine any additional risk that paternal age 
supplies to maternal age in the relationship with infant 
mortality. This research adds new and valuable informa-
tion to the body of literature examining the relationship 
between paternal age and infant mortality. Although the 
mechanisms by which adolescent fathers may add to an 
increased risk of infant mortality are not entirely clear, 
our speculations provide some insight into the plausibil-
ity of this association. Additional research is needed to 
examine the biological plausibility of the link between 
adolescent paternal age and infant mortality by investi-
gating the cause of infant death.

Conclusion

Adolescent fathers face excess stress in their lives as they 
are challenged with not only the transition into a new 
stage of life that comes with puberty and navigating new 
levels of social relationships, but also fatherhood and par-
enting and the associated responsibilities. For young 
fathers, the transition from adolescence to fatherhood can 
be challenging and add excess stress to their lives 
(Lerman, 1993b). This study highlights the need to exam-
ine young paternal influences on pregnancy and birth out-
comes. Clinicians and policy makers must take paternal 
biological and social factors into account when designing 
interventions and programs to reduce infant mortality 
rates in the United States. This article suggests that more 
research is needed to understand the role of paternal age 
in the risk of infant mortality. Interventions would benefit 
from taking into consideration the different needs that 
adolescent fathers face as opposed to middle-aged fathers 
as well as those of older fathers. This study speculates 
that age difference between partners may add an addi-
tional layer of stress and complexities to the paternal and 
maternal relationship, which can influence birth out-
comes gestationally, and even within the first years of the 
life of the newborn. Addressing these special issues can 
produce increased benefits for participants and ultimately 
positively influence current and future infant mortality 
rates. With regard to social support throughout the preg-
nancy period, the addition of programs to increase pater-
nal support throughout the pregnancy period has been 
shown to mitigate the effects of stress and lower the risk 
of preterm birth for the mother (Alio et al., 2011). Finally, 
research has shown that when women receive more sup-
port during their pregnancy, they are more likely to 
receive early prenatal care (Alio et al., 2011).

This study highlights the importance and benefits of 
further education for both parents. Higher parental 

education levels have been revealed to lend toward more 
advantageous health outcomes. Lower paternal education 
poses economic challenges and barriers related to health 
and employment, with consequences reaching as far as 
mental and emotional health, beyond the physical and 
material needs. Increased education can provide a means 
for more stable employment, stable or higher income, and 
therefore increased access and hopeful utilization of 
health care, especially prenatally.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

References

Abel, E. L., Kruger, M., & Burd, L. (2002). Effects of mater-
nal and paternal age on Caucasian and native American 
preterm births and birth weight. American Journal of 
Perinatology, 19, 49-54.

Alio, A. P., Bond, J. M., Padilla, Y. C., Heidelbaugh, J. J., 
Lu, M., & Parker, W. J. (2011). Addressing policy barri-
ers to paternal involvement during pregnancy. Journal of 
Maternal Child Health, 15, 425-430.

Alio, A. P., Salihu, H. M., McIntosh, C., August, E. M., 
Weldeselasse, H., Sanchez, E., & Mbah, A. (2012). The 
effect of paternal age on fetal birth outcomes. American 
Journal of Men’s Health, 6, 427-435.

Astolfi, P., De Pasquale, A., & Zonta, L. A. (2004). Late pater-
nity and stillbirth risk. Human Reproduction, 19, 2497-
2501.

Astolfi, P., & Zonta, L. A. (1999). Risks of preterm delivery and 
association with maternal age, birth order, and fetal gender. 
Human Reproduction, 14, 2891-2894.

Baron, R. M., & Kenny, D. A. (1986). The moderator–medi-
ator variable distinction in social psychological research: 
Conceptual, strategic, and statistical considerations. 
Journal of Personality and Social Psychology, 51, 1173.

Brooke, O. G., Anderson, H. R., Bland, J. M., Peacock, J. L., & 
Stewart, C. M. (1989). Effects on birthweight of smoking, 
alcohol, caffeine, socioeconomic factors and psychosocial 
stress. British Medical Journal, 298(6676), 795-801.

Bujan, L., Mieusset, R., Mondinat, C., Mansat, A., & Pontonnier, 
F. (1988). Sperm morphology in fertile men and its age 
related variation. Andrologia, 20, 121-128.

Centers for Disease Control and Prevention. (1991). Consensus 
set of health status indicators for the general assessment 
of community health status—United States. MMWR 
Morbidity and Mortality Weekly Report, 40, 449-451.

Centers for Disease Control and Prevention. (2002). 2002 Birth 
cohort linked birth/infant death data set. Hyattsville, MD: 
National Center for Health Statistics.

 at LSU Health Sciences Center on November 21, 2013jmh.sagepub.comDownloaded from 

http://jmh.sagepub.com/
http://jmh.sagepub.com/


Doamekpor et al. 7

Chen, X., Wen, S. W., Krewski, D., Fleming, N., Yang, Q., 
& Walker, M. C. (2008). Paternal age and adverse birth 
outcomes: Teenager or 40+, who is at risk? Human 
Reproduction, 23, 1290-1296.

de la Rochebrochard, E., & Thonneau, P. (2002). Paternal age 
and maternal age are risk factors for miscarriage: Results 
of a multicentre European study. Human Reproduction, 17, 
1649-1656.

DuPlessis, H. M., Bell, R., & Richards, T. (1997). Adolescent 
pregnancy: Understanding the impact of age and race on 
outcomes. Journal of Adolescent Health, 20, 187-197.

Fernandez, M., Ruch-Ross, H. S., & Montague, A. P. (1993). 
Ethnicity and effects of age gap between unmarried adoles-
cent mothers and partners. Journal of Adolescent Research, 
8, 439-466.

Fretts, R. C., & Usher, R. H. (1997). Causes of fetal death 
in women of advanced maternal age. Obstetrics & 
Gynecology, 89, 40-45.

Glaser, R. L., Broman, K. W., Schulman, R. L., Eskenazi, B., 
Wyrobek, A. J., & Jabs, E. W. (2003). The paternal-age 
effect in Apert syndrome is due, in part, to the increased 
frequency of mutations in sperm. American Journal Human 
Genetics, 73, 939-947.

Goldenberg, R. L., & Rouse, D. J. (1998). Prevention of pre-
mature birth. New England Journal of Medicine, 339, 313-
320. doi:10.1056/NEJM199807303390506

Goriely, A., McVean, G. A., Rojmyr, M., Ingemarsson, B., & 
Wilkie, A. O. (2003). Evidence for selective advantage 
of pathogenic FGFR2 mutations in the male germ line. 
Science, 301(5633), 643-646.

Gorsuch, R. L., & Key, M. K. (1974). Abnormalities of preg-
nancy as a function of anxiety and life stress. Psychosomatic 
Medicine, 36, 352-362.

Harlap, S., Paltiel, O., Deutsch, L., Knaanie, A., Masalha, S., 
Tiram, E., . . . Friedlander, Y. (2002). Paternal age and pre-
eclampsia. Epidemiology, 13, 660-667.

Hobel, C. J., Goldstein, A., & Barrett, E. S. (2008). Psychosocial 
stress and pregnancy outcomes. Clinical Obstetrics and 
Gynecology, 51, 333-348.

Kessner, D. M., Singer, J., Kalk, C. W., & Schlesinger, E. R. 
(1973). Infant death: An analysis by maternal risk and 
health care. In D. Rush (Ed.), Contrasts in health status 
(Vol. 1, pp. 50-95). Washington, DC: National Academy 
of Sciences.

Kiernan, K. E. (2007). Becoming a young parent: A longitudinal 
study of associated factors. British Journal of Sociology, 
48, 406-408.

Kirchengast, S., & Hartmann, B. (2003). Impact of maternal 
age and maternal somatic characteristics on newborn size. 
American Journal Human Biology, 15, 220-228.

Kleinhaus, K., Perrin, M., Friedlander, Y., Paltiel, O., 
Malaspina, D., & Harlap, S. (2006). Paternal age and spon-
taneous abortion. Obstetrics & Gynecology, 108, 369-377.

Krueger, P. M., & Scholl, T. O. (2000). Adequacy of prena-
tal care and pregnancy outcome. Journal of American 
Osteopathic Association, 100, 485-492

Lauritsen, M. B., Pedersen, C. B., & Mortensen, P. B. (2005). 
Effects of familial risk factors and place of birth on the risk 

of autism: A nationwide register-based study. Journal of 
Child Psychology and Psychiatry, 46, 963-971.

Lerman, R. (1993a). A national profile of young unwed fathers. 
In R. Lerman & T. Ooms (Eds.), Young unwed fathers: 
Changing roles and emerging policies. Philadelphia, PA: 
Temple University Press.

Lerman, R. (1993b). Employment patterns of unwed fathers 
and public policy. In R. Lerman & T. Ooms (Eds.), Young 
unwed fathers: Changing roles and emerging policies. 
Philadelphia, PA: Temple University Press.

Lian, Z., Zack, M. M., & Erickson, J. D. (1986). Paternal age 
and the occurrence of birth defects. American Journal of 
Human Genetics, 39, 648-660.

Liu, Y., Zhi, M., & Li, X. (2010). Parental age and character-
istics of the offspring. Ageing Research Reviews, 10, 115-
123. doi:10.1016/j.arr.2010.09.004

MacDorman, M. F., & Mathews, T. J. (2008). Recent trends in 
infant mortality in the United States. (NCHS Data Brief No. 
9). Hyattsville, MD: National Center for Health Statistics.

Malaspina, D., Harlap, S., Fennig, S., Heiman, D., Nahon, D., 
Feldman, D., & Susser, E. S. (2001). Advancing paternal 
age and the risk of schizophrenia. Journal of the American 
Medical Association Psychiatry, 58, 361-367.

Martin, J., Hamilton, B., Ventura, S., Menacker, F., & Park, M. 
(2002). Births: Final data for 2000. National Vital Statistics 
Report, 50, 1-101.

Misra, D. P., & Ananth, C. V. (2002). Infant mortality among 
singletons and twins in the United States during 2 decades: 
Effects of maternal age. Pediatrics, 110, 1163-1168.

Misra, D. P., Caldwell, C., Young, A. A., & Abelson, S. (2010). 
Do fathers matter? Paternal contributions to birth outcomes 
and racial disparities. American Journal of Obstetrics & 
Gynecology, 202, 99-100. doi:10.1016/j.ajog.2009.11.031

Molfese, V. J., Bricker, M. C., Manion, L. G., Beadnell, B., 
Yaple, K., & Katie, A. M. (1987). Anxiety, depression and 
stress in pregnancy: A multivariate model of intra-partum 
risks and pregnancy outcome. Journal of Psychosomatic 
Obstetrics & Gynecology, 7(2), 77-92.

Nybo Andersen, A. M., Hansen, K. D., Andersen, P. K., & 
Davey, S. G. (2004). Advanced paternal age and risk of fetal 
death: A cohort study. American Journal of Epidemiology, 
160, 1214-1222.

Olshan, A. F., Ananth, C. V., & Savitz, D. A. (1995). Intrauterine 
growth retardation as an endpoint in mutation epidemi-
ology: An evaluation based on paternal age. Mutation 
Research, 344, 89-94. doi:10.1016/0165-1218(95)90043-8

Olshan, A. F., Schnitzer, P. G., & Baird, P. A. (1994). Paternal 
age and the risk of congenital heart defects. Teratology, 50, 
80-84.

Organisation for Economic Co-operation and Development. 
(2012). OECD family database. Paris, France: Author. 
Retrieved from http://www.oecd.org/social/family/data-
base

Orvos, H., Nyirati, I., Hajdu, J., Pal, A., Nyari, T., & Kovacs, L. 
(1999). Is adolescent pregnancy associated with adverse 
perinatal outcome? Journal of Perinatal Medicine, 27, 
199-203.

 at LSU Health Sciences Center on November 21, 2013jmh.sagepub.comDownloaded from 

http://www.oecd.org/social/family/database
http://www.oecd.org/social/family/database
http://jmh.sagepub.com/
http://jmh.sagepub.com/


8 American Journal of Men’s Health XX(X)

Phipps, M. G., Blume, J. D., & DeMonner, S. M. (2002). Young 
maternal age associated with increased risk of postneonatal 
death. Obstetrics & Gynecology, 100, 481-486.

Raymond, E. G., Cnattingius, S., & Kiely, J. L. (1994). Effects 
of maternal age, parity, and smoking on the risk of still-
birth. British Journal of Obstetrics and Gynaecology, 101, 
301-306.

Reichman, N. E., & Teitler, J. O. (2006). Paternal age as a risk 
factor for low birthweight. American Journal of Public 
Health, 96, 862-866.

Rini, C. K., Dunkel-Schetter, C., Wadhwa, P. D., & Sandman, 
C. A. (1999). Psychological adaptation and birth outcomes: 
The role of personal resources, stress, and sociocultural 
context in pregnancy. Health Psychology, 18, 333-345.

Save the Children. (2013). Surviving the first day (State of the 
World’s Mothers 2013 Rep., pp. 56-58).

Savitz, D. A., Schwingl, P., & Keels, M. A. (1991). Influence 
of paternal age, smoking, and alcohol consumption on con-
genital anomalies. Teratology, 44, 429-440.

Tarver-Carr, M. E., Powe, N.R., Eberhardt, M.S., LaVeist, T.A., 
Kington, R.S., Coresh, J., & Brancati, F.L. (2002). Excess 
risk of chronic kidney disease among African-American 
versus white subjects in the United States: A population-
based study of potential explanatory factors. Journal. of. 
the. American. Society of Nephrology, 13, 2363–2370.

Zhu, J. L., Vestergaard, M., Madsen, K. M., & Olsen, J. (2008). 
Paternal age and mortality in children. European Journal of 
Epidemiology, 23, 443-447.

 at LSU Health Sciences Center on November 21, 2013jmh.sagepub.comDownloaded from 

http://jmh.sagepub.com/
http://jmh.sagepub.com/

