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and neonatal mortality for parity >3/>35 years.

entirety of a woman's reproductive period.

Background: Previous studies have reported on adverse neonatal outcomes associated with parity and maternal
age. Many of these studies have relied on cross-sectional data, from which drawing causal inference is complex.
We explore the associations between parity/maternal age and adverse neonatal outcomes using data from cohort
studies conducted in low- and middle-income countries (LMIC).

Methods: Data from 14 cohort studies were included. Parity (nulliparous, parity 1-2, parity >3) and maternal age

(<18 years, 18-<35 years, >35 years) categories were matched with each other to create exposure categories, with those
who are parity 1-2 and age 18-<35 years as the reference. Outcomes included small-for-gestational-age (SGA), preterm,
neonatal and infant mortality. Adjusted odds ratios (aOR) were calculated per study and meta-analyzed.

Results: Nulliparous, age <18 year women, compared with women who were parity 1-2 and age 18-<35 years had
the highest odds of SGA (pooled adjusted OR: 1.80), preterm (pooled aOR: 1.52), neonatal mortality (pooled aOR:
2.07), and infant mortality (pooled aOR: 1.49). Increased odds were also noted for SGA and neonatal mortality for
nulliparous/age 18-<35 years, preterm, neonatal, and infant mortality for parity >3/age 18-<35 years, and preterm

Conclusions: Nulliparous women <18 years of age have the highest odds of adverse neonatal outcomes. Family
planning has traditionally been the least successful in addressing young age as a risk factor; a renewed focus must
be placed on finding effective interventions that delay age at first birth. Higher odds of adverse outcomes are also
seen among parity >3 / age >35 mothers, suggesting that reproductive health interventions need to address the
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Introduction

Parity and maternal age have been shown to increase the
risk of adverse neonatal outcomes, such as intrauterine
growth restriction (IUGR), prematurity, and mortality
[1-5]. Nulliparity may confer risk through complications
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during childbirth such as obstructed labor [6], whereas
high parity has been linked to increased risk of hyperten-
sion, placenta previa, and uterine rupture [4]. Several
studies have hypothesized that in young mothers, mater-
nal-fetal competition for nutrients and/or the mother’s
incomplete physical growth might contribute to adverse
neonatal outcomes [7]. Older women experience an
increase in the incidence of congenital abnormalities as
well as maternal morbidities such as hypertension and
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as below the 10™ percentile of the U.S. 1991 reference
distribution described by Alexander and colleagues [38].
We used this reference distribution, as this is the most
commonly used and cited, allowing for comparability
with other studies. Preterm was defined as below 37
completed weeks of gestation. The method of gestational
age measurement for each study is listed in Table 1.
We also created the composite outcome variables term-
appropriate for-gestational-age (AGA), term-SGA,
preterm-AGA, and preterm-SGA, with term-AGA as the
reference. When mortality information was available,
neonatal mortality was defined as death within 28 days,
and infant mortality as death within 365 days. All new-
borns were included in the analysis examining the out-



nulliparous/age 18-<35 (aOR 1.51, 95% CI: 1.39-1.64)
had increased risk of SGA. The confidence interval for
these two associations overlapped slightly. The parity
>3/age 18-<35 category did not have an adverse associa-
tion. Instead, we saw a small but statistically significant
protective effect against SGA (aOR: 0.92, 95% CI 0.86-
0.99). The parity >3/age 235 category had no significant
association.

Preterm

Almost all exposure categories had statistically significant
associations with preterm birth. The nulliparous/age <18
category had the highest risk of preterm birth (aOR: 1.52,
95% CI 1.40-1.66), followed by parity >3/age =35 (aOR
1.43, 95% CI: 1.21-1.69) and parity >3/age 18-<35 (aOR:
1.20, 95% CI 1.06-1.35) (see Table 3).

Gestational age-SGA combined categories

Term-SGA. Nulliparous/age <18 mothers had a signifi-
cant association with term-SGA (aOR: 1.81, 95% CI:
1.51-2.16). Nulliparous/age 18-<35 had slightly weaker
but significant associations. The parity >3/age 18-<35
women had a significant protective association (aOR:
0.88, 95% CI: 0.81-0.96), and parity >3/age >35 had no
association. Preterm-AGA. Nulliparous/age <18 had the



young age; women who were both nulliparous and age
<18 consistently experienced the highest risk. Young age
appeared to drive preterm risk, as seen in the statisti-
cally significantly different preterm associations compar-
ing nulliparous women age <18 to age 18-<35. When
we conducted sensitivity analyses using a lower age cut-
off of 16, the associations increased in magnitude, parti-
cularly for preterm outcomes. Although the change in
associations were not statistically significant, this may be
driven by sample size, as we had a very low prevalence
of women under age 16. Several studies have reported
increased rates of preterm delivery and/or neonatal mor-
tality among young mothers [3,5,39,40]. A plausible bio-
logical explanation may be incomplete maternal physical
growth and relative malnutrition, which is related to the
mother’s gynecological age rather than chronological age
[3]. In a U.S. study, growing adolescents accrued more fat
and more weight during their pregnancy, but their infants
weighed less at birth and their mothers retained more
weight postpartum [41]. In resource-constrained settings,
adolescent mothers may have an even larger nutritional



Our analysis yielded mixed results on the association
between parity >3 and adverse outcomes. We saw no
adverse association with SGA, and a weak association
with preterm. WWhen we conducted sensitivity analyses
by raising the parity cut-off to =



and less so with miscarriages, we would expect mothers to
endure similar nutritional demand during pregnancy as a
live birth. Furthermore, by not taking into account miscar-
riages and stillbirths as outcomes, we may be underesti-
mating the negative impact of some of the risk factors.
There is existing literature that links nulliparity with still-
birth and intrapartum-related neonatal mortality [6,61,62].



http://www.biomedcentral.com/content/supplementary/1471-2458-13-S3-S2-S1.pdf
http://www.biomedcentral.com/bmcpublichealth/supplements/13/S3

Organization, Geneva, Switzerland. “University of North Carolina School of
Public Health, 135 Dauer Drive, Chapel Hill, NC 27599, USA. 8Programa de
Pés-graduacdo em Satde e Comportamento, Univertsidade Catélica de
Pelotas, Félix da Cunha, 412, CEP 96010-000, Centro, Pelotas, RS, Brazil.
®Departments of Nutrition, Epidemiology, and Global Health and Population,
Harvard School of Public Health, 677 Huntington Ave, Boston, MA 02115
USA. %zvitambo, No 1 Borrowdale Road, Borrowdale, Harare, Zimbabwe.
“pepartment of Food Safety and Food Quality, Ghent University, Coupure
Links 653, B — 9000, Ghent, Belgium. **Woman and Child Health Research
Center, Department of Public Health, Institute of Tropical Medicine
Nationalestraat 155, 2000 Antwerpen, Belgium. 13ASEAN Institute for Health
Development, Mahidol University, 999 Phuttamonthon 4 Rd, Salaya, Nakhon
Pathom 73170, Thailand. *Institute for Global Health, UCL Institute of Child
Health, 30 Guilford Street, London WCIN 1EH, UK.

Published: 17 September 2013

References

1. Kiely JL, Paneth N, Susser M: An assessment of the effects of maternal
age and parity in different components of perinatal mortality. American
Journal of Epidemiology 1986, 123(3):444-454.

2. Usta IM, Zoorob D, Abu-Musa A, Naassan G, Nassar AH: Obstetric outcome
of teenage pregnancies compared with adult pregnancies. Acta
Obstetricia et Gynecologica Scandinavica 2008, 87(2):178-183.

3. Gibbs CM, Wendt A, Peters S, Hogue CJ: The impact of early age at first
childbirth on maternal and infant health. Paediatric and Perinatal
Epidemiology 2012, 26(Suppl 1):259-284.

4. Shah PS: Parity and low birth weight and preterm birth: a systematic
review and meta-analyses. Acta Obstetricia et Gynecologica Scandinavica
2010, 89(7)


http://www.ncbi.nlm.nih.gov/pubmed/3946390?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3946390?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18231885?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18231885?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22742615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22742615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20583931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20583931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1342308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1342308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20205610?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20888095?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20888095?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20965486?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2883039?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2883039?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23828448?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23828448?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14719414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14719414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22021886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22021886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22021886?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18613953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18613953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19913144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19913144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9828741?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9828741?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9828741?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9763054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9763054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9763054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23746775?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23746775?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373375?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373375?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17846051?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17846051?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20702597?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10419991?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10419991?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10419991?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12896935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12896935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12896935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12637400?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12637400?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12637400?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17210728?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17210728?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17210728?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15766997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15766997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15766997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2780122?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2780122?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18386704?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18386704?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18996870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18996870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18996870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17409323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17409323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15699235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15699235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15699235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812173?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812173?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812173?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16791019?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16791019?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16791019?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8559516?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8559516?dopt=Abstract



http://www.ncbi.nlm.nih.gov/pubmed/15695970?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15695970?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15695970?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17213208?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17213208?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17213208?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8030595?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8030595?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23980230?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23980230?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23980230?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7091223?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14617463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14617463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15863534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15863534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23902699?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23902699?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2365117?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2365117?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1772264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1772264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11803095?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11803095?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3341414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3341414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7909758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7909758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16042801?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16042801?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16042801?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8030697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8030697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23902668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23902668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23902668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20661043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20661043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19306132?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18195290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18195290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12055171?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12055171?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12055171?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions
	Funding

	Introduction
	Methods
	Independent variable
	Outcome variables
	Data analysis

	Results
	Distribution of parity-age exposure in study populations
	Prevalence of adverse neonatal outcomes in study populations
	Associations between parity-age exposure categories and outcomes
	SGA
	Preterm
	Gestational age-SGA combined categories
	Neonatal and infant mortality
	Examining higher parity and lower age cut-offs

	Discussion
	Conclusions
	Competing interests
	Authors' contributions
	Acknowledgements
	Declarations
	Author details
	References

