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Abstract

Objectives—We sought to investigate the potential association between maternal age and the 

need for active obstetrical intervention intrapartum in primiparas.

Study design—Observational study over 14 years (2001–2014) of all consecutive primiparous 

singleton births having delivered at the Centre Hospitalier Universitaire Hospitalier Sud Reunion's 

maternity (French overseas department, Indian Ocean).

Results—Of the 21,235 singleton primiparous births, there were three significant linear 

associations between maternal age from 12 years of age to 42 +(all χ2 for linear trend, p < .0001) 

(a) vaginal deliveries without any medical intervention, (b) rate of cesarean sections, and (c) rate 

of operative vaginal procedures. These three linear associations persisted when controlling for 

maternal obesity (±30 kg/m2), “heavy babies” (>3.5 kg), and ethnicity. Using maternal age 

remained significantly an independent risk factor (p < .0001), after controlling for the major 

confounders: maternal BMI, maternal height, birthweight ≥3500 g, p < .0001.

Conclusions—Increasing maternal age has a linear association with vaginal deliveries without 

any medical intervention, rate of cesarean sections, and rate of operative vaginal procedures. These 

associations are independent of maternal BMI and maternal height. We currently do not have a 
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specific explanation why younger women appear to be protected from requiring intrapartum 

obstetric intervention. Nevertheless, these strong facts deserve acknowledgement and further 

research.
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Primiparae; epidemiology; maternal age; birthing; cesarean delivery

Introduction

Based on several studies in primiparous adolescent pregnancies (<18 years of age) [1,2], we 

previously found that adolescents clearly have a superior birthing outcome (predominantly 

considering the rate of caesarean sections) compared with their slightly older but still young 

counterparts (18–29 years). In Reunion island (French overseas department in the Indian 

Ocean), 4% of deliveries are from adolescents (<18 years), representing 11% of all 

primiparous deliveries [3]. From a global perspective, girls between 15 and 19 years still 

give birth to around 16 million babies each year, representing around 11% of births 

worldwide [4]. “Pregnancy among adolescents is not associated with worse maternal 

outcomes, but is associated with worse perinatal outcomes” [4] is now an accepted 

consensus [5–9] in the medical literature, but adolescent pregnancies are still considered 

rather with a kind of universal reprobation in medical literature in developed countries [10]. 

We started these studies convinced by the common dogma that adolescent typically have 

complicated births [10], and we were in fact surprised of the findings indicating lower birth 

dystocia in adolescents [1,2]. In our experience, the preceding paradigm should rather be: 

“Pregnancy among adolescents is associated with very good maternal outcomes”. The 

second set of surprises is the purpose of this paper. The purpose of the current study is to 

evaluate if there is an association between maternal age and uncomplicated physiologic 

birthing for the most difficult situation: primiparity.

Materials and methods

The hospital records of all women delivered at the maternity of the University South 

Reunion Island (ap. 4300 births per year) between 1 January 2001 and 31 December 2014 

were abstracted in standardized fashion using an electronic database (data entry made during 

the period by trained physicians or midwives). All data were entered into an electronic 

epidemiological perinatal database which contained information on obstetrical risk factors, 

description of mode of delivery and neonatal outcomes. Dystocic delivery was defined as 

delivery requiring active obstetrical intervention including caesarean section (C-section), 

and/or operative vaginal delivery.

As participants in the French national health care system, all pregnant women in Reunion 

Island have their prenatal visits, biological and echographical examinations, and 

anthropological characteristics recorded in their maternity booklet.

In the general analysis (see Figure 1), the two exclusion criteria were: multiple births and 

multiparae.
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Epidemiological data were analysed with the software EPI-INFO 7.1.5 (2008, CDC, OMS, 

Atlanta, GA), EPIDATA 3.0 and EPIDATA Analysis V2.2.2.183 (Lauristen, Bruus, Mayatt, 

Denmark; & Brighton Health, UK). Analysis consisted of the χ2 for linear trend calculated 

with the OpenEpi303 software (Rolling School of Public Health, Emory University, Atlanta, 

GA).

To validate the independent association of maternal age and other confounding factors on 

dystocic deliveries, a multiple regression logistic was used. Variables associated with 

“dystocic births” (i.e. need of any active obstetrical interventions, vaginal operative delivery, 

C-sections) in univariate analysis, with a p value below 0.1 or known to be associated with 

the outcome in the literature were included in the model. A stepwise backward strategy was 

then applied to obtain the final model. The goodness of fit was assessed using the Hosmer–

Lemeshow test. A p value below .05 was considered significant. All analyses were 

performed using MedCalc software (version 12.3.0; MedCalc Software's, Ostend, Belgium).

The following covariates were included as possible confounders in this analysis: maternal 

obesity (±30 kg/m2) and “heavy newborns” (>3500 g). We included these variables and 

calculated the χ2 for trend (Mantel extension), the odds ratios for each exposure level 

compared with the first exposure level. In our adjusted model, we tested maternal obesity, as 

obesity by itself is a strong risk factor for caesarean sections [11]. We did not test for 

smoking as the incidence in our pregnant population is globally of 12% and 13% in 

adolescents.

Results

There were 58,056 deliveries (life births plus stillbirths) > 21 weeks gestation at the South 

Reunion maternity during this 14 year period. After exclusion of multiple births (1139 

pregnancies), and multiparae, the study population consisted of 21,235 primiparae.

Table 1 and Figure 1 depict the rate of spontaneous vaginal deliveries, caesarean sections 

and need of vaginal operative medical interventions for all women and C-sections for the 

subgroups of obese women (30 kg/m2+) and those delivering “heavy babies” (>3500 g). In 

all cases, there were significant χ2s for linear trend associated with maternal ages in 

primiparas, p < .0001.

The multiple logistic regression model used to validate the independent association of 

maternal age and other confounding factors for “dystocic deliveries” (0 = eutocic deliveries, 

1 = dystocic) demonstrated that maternal BMI (OR 1.04, each increment of BMI enhances 

the risk by 4%) and birthweight ≥3500 g (discrete 0–1) increases the risk (OR = 1.59, 

enhances the risk by 59%) (Table 2). Maternal height (negative coefficient) was found to be 

protective (height as a continuous variable, OR = 0.96, for each increment in centimeter of 

height, the dystocic risk diminishes by 4%). Controlling for all other factors, maternal age 

was found to be an independent factor (coefficient 1.08, increment of 8% per increment of 1 

year, with age used as a continuous variable).

Having maternal age confirmed as an independent factor (Table 2), we sought to test the 

linearity of this association by the χ2 for linear trend (Table 3). Table 3 represents the overall 
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calculation of the χ2 for linear trend for the entire cohort (N = 21,235 singleton primiparous 

pregnancies) for (a) vaginal deliveries without medical help and (b) caesarean section. All 

χ2 for linear trend were p < .001. (d) In order to make the adjusted χ2 for linear trend for 

possible confounders (maternal obesity −30 kg/m2+− and “heavy babies” 3500 g+−), it was 

necessary to delete the 18 girls aged 12–13 years (final cohort of 21,217 primiparas). Results 

of the adjusted χ2 for these two criteria (maternal obesity, heavy babies) are similar to the 

crude OR for trend (p < .0001) calculated for all parturients: 784 versus 576. Similarly, to 

include ethnicity in the model, it was necessary to delete the 12–15 age group.

Tables 4 and 5 describe the medical practice over the study period and by categories of ages, 

and some demographic characteristics. During the 14 year period, the protocols have been 

relatively constant: C-section rates around 16–18% in primiparae, induced deliveries around 

22–23%, rate of epidural anesthesia in vaginal deliveries around 70–80%.

The obesity rate (30 kg/m2+, pre-pregnancy weight) has also been constant at about 11–

12%.

Table 5 demonstrates that women from European origin (mainland France) were 

underrepresented in young ages, while being overrepresented in older ages in particular 

women in the >30 years category of age.

In the French obstetrical practice, midwives are always in front line and responsible for each 

delivery. As such it is always a midwife's decision to call in when active obstetrical active 

intervention is needed (operative vaginal, caesarean section). Table 4 demonstrates that 60–

62% of all the deliveries are performed uniquely by midwives. Table 5 demonstrates the rise 

of presence of obstetricians with maternal ages, being called for the need of active 

interventions.

The decision of induction of labour is always taken by an obstetrician, but this does not 

mean that the obstetrician will be present at birth. Induction of deliveries was more common 

in older primiparae notably after 30 years, but quite clearly increased in women >35 years. 

However, it does not seem that the rate of C-section due to failed induction is highly 

overrepresented in older ages (see Table 6).

Table 6 depicts the main indications of C-section by categories of age. Elective C-sections 

(e.g. breech presentation, preeclampsia) were a minority. In the majority of cases, 

indications were made after a trial of labour.

Table 7 presents an overview of all adverse maternal or fetal outcomes associated with 

maternal ages. The rate of perinatal mortality, early preterms (<33 weeks), and fetal 

malformations follow U curves plus or minus flat with the greatest risks at both extreme of 

ages. Concerning post-partum hemorrhage, there was no significant differences between 

different maternal ages in this cohort.

Figure 2 shows the age distribution of this cohort of primiparas with a peak of our 

primiparous parturients at the age of 19.
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Discussion

In this report, a 14 year population-based study based on Reunion Island, with prospectively 

collected data concerning singleton primiparous women, we have demonstrated that younger 

women had better vaginal deliveries, less caesarean section and also less vaginal operative 

births (forceps, spatules, ventouse) than their older counterparts. These findings are in line 

with data published by Blomberg et al. in a recent Swedish Nationwide study on 798,000 

primiparae [12]. Blomberg et al. reported that adolescent pregnancies (<17 years, N = 2392, 

17–19 years, N = 29,816 representing 4.0% of their primiparous deliveries) also had more 

spontaneous vaginal deliveries and less operative interventions.

Reunion island (a French overseas Department in the Indian ocean) has 890,000 inhabitants, 

with 14,000 births per year. The population is composed of approximately 45% of people 

from African origin, 10% of Europeans (coming from mainland France), 25% of people 

from Indian origin, 3% from Chinese origin, and the rest of Creoles (mixed population). The 

Centre Hospitalier Universitaire Sud-Reunion's maternity (Level 3, European standards of 

care) is the only public hospital in the southern part of Reunion Island. It serves the whole 

population of the area, and with 4300 births per year, represents 80–82% of all births in the 

South of the island, the remaining occurring in a single private clinic in the area (level 1) [3]. 

In Reunion, women continue to have their first child at a young age (mean age of primiparae 

is 23 years, but the peak of the curve is at 19 years of age, Figure 2). On Reunion island, 

women have a good prenatal follow-up (an average of 8.4 prenatal visits and four ultrasound 

examinations), and have access, like in Sweden, to free medical care through the French 

National Social Security system.

In this study, the focus was not only on young adolescents, but looking at all maternal ages 

we found three striking linear trends (χ2 for trend <0.001) between maternal age and, (a) 

vaginal deliveries with-out any medical intervention, “natural birthing”, (b) rate of C-

sections, but also strikingly, and (c) a surprising linear progressive rate of operative vaginal 

procedures (vacuum, forceps, spatules, Table 1, Figure 1), similar to the Swedish cohort 

[12]. The linear association for “natural birthing” persisted when controlling for maternal 

obesity (≥30 kg/m2), “heavy babies” (≥3500 g), and European ethnic origin (Table 3). 

Summarized in Table 7, our data are in line with the literature: young adolescent primiparas 

deliver better than young adults, but at the cost of worse neonatal outcomes [1,2,4–10,12]. It 

is of note, however, that, in our experience, as well as other reports, adolescents do not have 

a higher rate of post-partum haemorrhage compared with older women [4–9,12]. The 

linearity for C-sections rates with advancing maternal age is also clear in the result tables of 

a recent Nationwide study in the USA (4 million births) [13], confirming the Swedish data 

[12] but both authors did not emphasized this fact, and did not test it by specific calculation 

[12,13]. Another recent study on 26,000 nulliparas in Washington state, USA, looked 

especially at very young adolescents 11–14 years and found also better birthing as compared 

with older adolescents or young mothers in their twenties [5]. Similar results are reported in 

a recent study in Thailand where 298 early adolescents (15 years or less) are compared with 

4456 late adolescents and 29,023 adults [14].
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We currently do not have a specific understanding of why younger women appear to be 

protected from having a birth with major dystocia. In this study, we confirm like other 

authors a decreased risk of cesarean delivery in young adolescents [4–9,12–14], without 

clear explanations. The two main hypotheses found in the literature are possible factors 

which could include intrinsic biologic causes such as uterine contractility and physical 

endurance in young women, and also a kind of medical bias such as practice patterns in 

obstetricians hesitating to perform caesareans deliveries regarding the impact on future 

reproductive outcomes. These debates have been recently synthesized by Torvie et al. [5]. 

Advancing age is associated with impaired uterine contractility, and we hypothesize, like 

Blomberg et al that these facts may be caused by biological factors [12]. However, for 

“natural birthing”, as well as for spontaneous breech presentation at term [15], younger 

maternal ages could had been advantageous in the human species in times when the 

expectancy of life was 35 years (hunter-gatherers, 10,000 years ago), and also when modern 

obstetrics (notably the safety of caesarean sections, i.e. until the 1950s), and even the 

profession of trained midwives did not existed (before the seventeenth century).

One potential bias of this cohort is not to have included the 18–20% of women delivering in 

the single private clinic of the area (level 1), but we considered that it was more pertinent to 

keep the hospital settings (level 3) only as it permitted to have a coherent practice patterns of 

deliveries and common protocols (in 2014 the C-sections rate was 22% in the private clinic 

versus 16.4% in the public hospital). However, with more than 80% of the population of the 

South of Reunion island covered (and having also all the complicated pregnancies, being the 

only level 3 maternity of the area), we feel that this potential bias is low. We have not tested 

post-partum maternal sepsis (endometritis. etc.), as these items have not been included in our 

perinatal database.

Conclusions

In our cohort of mainly African/Creole women in the Indian Ocean, where women still have 

their first child at young ages, the rate of vaginal deliveries without any medical intervention 

is over 80% before 18 years of age, compared with around 45% after 40 years. What was 

unexpected is that this linearity is homogeneous and constant, with a striking highly 

significant linear trend for each category of ages.

Acknowledgments

Funding: It was not needed for this study besides the normal existence of the perinatal database (since 2001).

References

1. Dedekker F, de Baillencourt T, Barau G, et al. Etude des facteurs de risques obstéricaux dans le suivi 
de 365 grossesses primipares adolescentes à l'île de la Réunion. J Gynecol Obstet Biol Reprod. 
2005; 34(1):694–701.

2. Iacobelli S, Robillard PY, Gouyon JB, et al. Obstetrical and neonatal outcomes of adolescent 
primiparous singleton pregnancies: a cohort study in the South of Reunion island, Indian Ocean. J 
Matern Fetal Neonatal Med. 2012; 25(12):2591–2596. [PubMed: 22889253] 

Robillard et al. Page 6

J Matern Fetal Neonatal Med. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Robillard, PY. Rapport 2001–2014 du Relevé épidémiologique périnatal Sud-Réunion. Mar. 
[Internet]; 2015 Available from: http://www.repere.re/fileadmin/user_upload/
RAPPORT_Epidemio_2014_Sud-Reunion.pdf

4. Althabe F, Moore JL, Gibbons L, et al. Adverse maternal and perinatal outcomes in adolescent 
pregnancies: the global network's maternal newborn health registry study. Reprod Health. 2015; 
12(Suppl.2):S8. [PubMed: 26063350] 

5. Torvie AJ, Callegari LS, Schiff MA, et al. Labor and delivery outcomes among young adolescents. 
Am J Obstet Gynecol. 2015; 231:95.e1–98.

6. Weng YH, Yang CY, Chiu YW. Risk assessment of adverse birth outcomes in relation to maternal 
age. PLoS One. 2014; 9(12):e114843. [PubMed: 25494176] 

7. Ganchimeg T, Mori R, Ota E, et al. Maternal and perinatal outcomes among nulliparous adolescents 
in low- and middle-income countries: a multi-country study. BJOG. 2013; 120(13):1622–1633. 
[PubMed: 23924217] 

8. Malabarey OT, Balayla J, Klam SL, et al. Pregnancies in young adolescent mothers: a population-
based study on 37 million births. J Pediatr Adolesc Gynecol. 2012; 25:98–102. [PubMed: 
22088316] 

9. Tyberg RB, Blomberg M, Kjolhede P. Deliveries among teenage women—with emphasis on mode 
of delivery: a Swedish national survey from 1973 to 2010. BMC Pregnancy Childbirth. 2013; 13:1–
10. [PubMed: 23324161] 

10. Fraser AM, Brockert JE, Ward RH. Association of young maternal age with adverse reproductive 
outcomes. N Engl J Med. 1995; 332:1113–1117. [PubMed: 7700283] 

11. Barau G, Robillard PY, Hulsey TC, et al. Linear association between maternal pre-pregnancy body 
mass index and risk of caesarean section in term deliveries. BJOG. 2006; 113(10):1173–1177. 
[PubMed: 16972860] 

12. Blomberg M, Birch Tyrberg R, Kjolhede. Impact of maternal age on obstetric and neonatal 
outcome with emphasis on primiparous adolescents and older women: a Swedish Medical Birth 
Register Study. BMJ Open. 2014; 4(11):e005840.

13. Cazavos-Regh PA, Krauss MJ, Spitznagel EL, et al. Maternal age and risk of labor and delivery 
complications. Matern Child Health J. 2015; 19:1202–1211. [PubMed: 25366100] 

14. Traisrisilp K, Jaiprom J, Luewan S, et al. Pregnancy outcomes among mothers aged 15 years or 
less. J Obstet Gynaecol Res. 2015; 41(11):1726–1731. [PubMed: 26311210] 

15. Robillard PY, Boukerrou M, Bonsante F, et al. Linear association between maternal age and 
spontaneous breech presentation in singleton pregnancies after 32 weeks gestation. J Matern Fetal 
Neonatal Med. 2017; [Feb 9];[1–6] [Epub ahead of print]. doi: 10.1080/14767058.2017.1285897

Robillard et al. Page 7

J Matern Fetal Neonatal Med. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.repere.re/fileadmin/user_upload/RAPPORT_Epidemio_2014_Sud-Reunion.pdf
http://www.repere.re/fileadmin/user_upload/RAPPORT_Epidemio_2014_Sud-Reunion.pdf


Figure 1. 
Birthing without any medical intervention (vaginal extraction or caesarean section) by 

maternal ages, all births N = 21,235. Rate of medical intervention at birth by maternal ages 

(1) caesarean section for all singleton births N = 21,235. (2) Rate of medical intervention in 

vaginal deliveries only, N = 17,427.
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Figure 2. 
Distribution of primiparous maternal ages at Sud-Réunion's maternity 2001–2014.
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Table 2

Multiple logistic regression model to validate the independent association of maternal age and other 

confounding factors for “dystocic deliveries” (needing active medical help, C-section, vaginal operative). 

Maternal BMI, macrosomia increases the risk. Maternal height (negative coefficient) is protective. Controlling 

for all the other factors, maternal age is still an independent factor (coefficient 0.08, increment of 8% per 1 

increment of 1 year, age as a continuous variable).

Multiple logistic regression for vaginal delivery in primiparas

Coefficient Odds ratio 95% CI p

Maternal BMI 0.04 1.04 [1.03–1.04] <.0001

Maternal height −0.04 0.96 [0.96–0.97] <.0001

Birthweight ≥3500 g 0.46 1.59 [1.47–1.71] <.0001

Maternal age 0.08 1.08 [1.07–1.08] <.0001

Constant 2.90 – – –
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