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Impact of advanced maternal age on neonatal morbidity: a systematic 

review 

Objective: This systematic review aimed to understand the impact of advanced 

maternal age (AMA) on the neonatal morbidity, based on the available scientific 

evidence. Methods: A systematic search was conducted on November 22, 2021, 

using the PubMed and Scopus databases to identify studies that compared the 

morbidity of neonates delivered to AMA mothers with that of neonates delivered 

to non-AMA mothers. Results: Sixteen studies that evaluated the effect of AMA 

on the neonatal morbidity were included in this review. Nine of these studies found 

some association between AMA and increased neonatal morbidity (with two of 

them only reporting an increase in asymptomatic hypoglycemia), six found no 

association between AMA and neonatal morbidity and one study found a decrease 

in morbidity in preterm neonates. The studies that found an increase in overall 

neonatal morbidity with AMA considered older ages for the definition of AMA, 

particularly ≥40 and ≥45 years. Conclusion: With the current evidence, it’s not 

possible to define a clear effect of AMA on the neonatal morbidity of the delivered 

neonates. More studies focusing on the neonatal outcomes of AMA pregnancies 

are needed to better understand this topic. 

Keywords: advanced maternal age; neonate; neonatal intensive care; respiratory 

distress syndrome; necrotizing enterocolitis; neonatal outcome 

Introduction 

In the most developed countries there’s a trend in delayed childbearing over recent 

decades. [1] In these countries, advanced maternal age (AMA) became increasingly 

common and has been associated with a wide range of adverse obstetric, perinatal, and 

neonatal outcomes. [2-6] 

Most of the published literature reports on the obstetric and perinatal data, with 

relatively few studies assessing the effect of AMA on the morbidity and mortality of the 

neonates resulting from these pregnancies. Higher number of perinatal complications and 

a higher number of admissions to neonatal intensive care units have been described in the 

term and near-term infants. [7] In preterm infants, especially very low birth weight 
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(VLBW) infants, according to some studies, AMA is associated with an increased 

incidence of respiratory distress syndrome, necrotizing enterocolitis, retinopathy of 

prematurity and periventricular leukomalacia. [8-13] On the other hand, other studies 

found that AMA was not associated with an increase of neonatal morbidity, or mortality, 

in preterm neonates. [14,15] 

The objective of this systematic review was to gather all the scientific evidence 

on the effect of AMA on the neonatal morbidity, in order to draw conclusions and to 

assess the need for further studies. More specifically, this review aims to assess if 

neonates born to mothers of AMA present higher morbidity than those born to non-AMA 

mothers. 

 

Methods 

A systematic review was conducted according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines for the search, with no 

limit of time. PubMed and Scopus databases were systematically searched, on November 

22, 2021 using the following terms: maternal age, advanced maternal age, very advanced 

maternal age, delayed childbearing, neonatal morbidity, neonatal outcome, pregnancy 

outcome, respiratory distress syndrome, transient tachypnea of the newborn, 

pneumothorax, bronchopulmonary dysplasia, patent ductus arteriosus, necrotizing 

enterocolitis, intraventricular hemorrhage, periventricular venous infarction, 

periventricular leukomalacia, retinopathy of prematurity, sepsis, pneumonia, meningitis, 

jaundice (Table 1). 

After removing duplicates, two independent authors (GR and IR) screened the 

abstracts of 1,083 articles. Disagreements were solved upon discussion with a third 

element (IA). At the end of this process, 26 articles were included. After an additional 
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search, using the same methodology for the selection process, seven more articles were 

included. Thus, a total of 33 articles were eligible for full-text review, after which 16 

articles were included in this systematic review. The selection process flowchart can be 

seen in Figure 1. 

All studies prior to November 22, 2021 that met the inclusion criteria were 

included. The inclusion criteria were studies comparing the morbidity of neonates born 

to mothers of advanced maternal age with that of neonates born to mothers of non-AMA. 

Morbidity was defined as one or more of the following outcomes: respiratory distress 

syndrome (RDS), pneumothorax, bronchopulmonary dysplasia (BPD), necrotizing 

enterocolitis (NEC), intraventricular hemorrhage (IVH), periventricular venous infarction 

(PVI), periventricular leukomalacia (PVL), retinopathy of prematurity (ROP), sepsis, 

pneumonia, meningitis, transient tachypnea of the newborn (TTN), seizures or 

convulsions, jaundice and any metabolic disturbance. 

Exclusion criteria included: studies that included only mothers with advanced age 

with hypertensive disorders or diabetes; studies that only included multiple gestations; 

articles written in languages other than English, Portuguese, French or Spanish; studies 

that did not evaluate the outcomes defined for this review, namely studies that only 

assessed congenital anomalies. Review manuscripts were also excluded. 

Data were extracted from the selected studies using a pre-determined model. 

Extracted data included: author name, study year(s) and country(ies), study design, 

sample size, maternal age ranges considered for the study, gestational ages of the included 

neonates, mean birth weight when available, the assessed outcomes and the main findings 

of the study. 
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Study quality assessment 

The quality of the studies included in this review was assessed by two independent 

authors (GR and HS), using the STROBE (Strengthening the Reporting of Observational 

Studies in Epidemiology) [16] guidelines and a GRADE (Grading of Recommendations 

Assessment, Development and Evaluation) [17] level was attributed to each included 

article. 

 

Results 

Sixteen studies that evaluated the effect of AMA on the neonatal morbidity were included 

in this systematic review. A summary of the studies and their main findings can be seen 

in Table 2. In this set of studies, eight were retrospective cohort studies, six were 

retrospective case-control studies, one was a prospective case-control study, and one was 

a prospective cohort study. The oldest study included in this systematic review was from 

1991 and the most recent was from 2021. 

The studies differed in the definition of AMA. Most defined AMA as ≥ 35 or ≥40 

years. Four studies assessed the neonatal outcomes of only preterm or VLBW infants, the 

others also included infants delivered at term. 

Four of the 16 studies found an association between AMA and overall increase in 

neonatal morbidity [3,5,6,18], two of which considered AMA a maternal age ≥45 years 

and the other two considered AMA a maternal age ≥40 years. One study also found an 

increase in neonatal morbidity but only in twins, when comparing a maternal age ≥50 

years to a maternal age of 45-49 years. [2] Other two studies found that AMA had an 

impact, not in the overall morbidity of the neonate, but specifically an increase in the 

incidence of cystic PVL [8] and RDS [13], for maternal ages ≥35 years and ≥32 years, 

respectively. The studies by Canto M.J. et. al. [19] and Romero Maldonado S. et. al. [20] 
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found an increase in the incidence of asymptomatic hypoglycemia in neonates delivered 

to mothers ≥40 and ≥35 years, respectively, but no increase in the overall neonatal 

morbidity. In the later, the increase in hypoglycemia was presumptively associated to an 

increased incidence of gestational diabetes mellitus in AMA pregnancies. [20] 

Six of the studies found no association between AMA and neonatal morbidity, 

including two studies that focused only on preterm or VLBW infants. [4,15,19,21-24] 

Lastly, the results of one study showed that in preterm neonates, morbidity might even 

decrease with increasing maternal age, specifically a decreased incidence of mortality, 

NEC, and neonatal sepsis. [14] 

Risk of bias across studies 

The major biases found were: most studies had a retrospective design; AMA definition 

was not uniformly used in all studies; definitions of the neonatal morbidities were 

different among the various studies and lack of definitions of the outcomes were found in 

some studies; the main objective of some studies was not to evaluate specific morbidities 

of the newborn; different epochs and countries across the different studies including some 

old articles not translating the current neonatal practices; most studies did not analyze all 

neonatal outcomes, and some articles analyzed only one or two outcomes. 

 

Discussion 

There are several studies and meta-analysis showing that a wide range of adverse 

obstetrical and perinatal outcomes are associated with women of AMA. [7,25-32] Most 

of the adverse outcomes can be explained through the physio-pathological changes due 

to aging in the female reproductive system and aging-associated comorbidities. But AMA 

can also be an independent risk factor according to current evidence. [32]  
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This systematic review aimed to gather all the scientific evidence on the effect of 

AMA on the neonatal morbidity and mortality, more specifically, to assess if neonates 

born to mothers of AMA present higher prevalence of morbidities, during the neonatal 

period, than those born to non-AMA mothers. 

Respiratory distress syndrome 

RDS occurs mainly in very preterm infants with immature lungs and surfactant 

deficiency, and is the is the most common cause of respiratory failure in preterm infants. 

[33]  

In this systematic review, 11 studies evaluated the impact of AMA on the 

incidence of RDS. The study of Dani C. et. al. [13] that included 63,537 newborns and 

compared a maternal age ≥32 years to a maternal age <32 years, concluded that AMA 

was a risk factor for RDS. Shrim A. et. al. [18] included 1,108 neonates and found that a 

maternal age ≥40 years was associated with higher incidence of RDS when comparing 

with a maternal age of 20-39 years. The study by Çetin O. et. al. [5] included 989 neonates 

and found an increase in the incidence of RDS in neonates delivered to mothers of ≥40 

years when comparing to a maternal age of 18-40 years. The other eight studies [4,8,19-

24] did not find an association between AMA and RDS. 

Transitory tachypnea of the newborn 

TTN is a benign condition that typically appears within the first two hours of life in term 

and late preterm neonates and is characterized by tachypnea and signs of respiratory 

distress. [34] Although it is usually a self-limited condition, admission to a neonatal unit 

is frequently required. [35] Infants born by C-section are at risk of TTN [36] and AMA 

has been associated to an increase in the number of prelabor C-section. [37] 



8 
 

In this review, the studies by Dani C. et. al. [13], Romero-Maldonado S. et. al. 

[20] and Celik B.D. et. al. [22] evaluated the effect of AMA on the incidence of TTN and 

no association was found in any of the studies. 

Bronchopulmonary dysplasia 

BPD is a disease resulting from the interference of several prenatal and postnatal factors 

in the development of the lower respiratory tract of extreme preterm infants and it can 

lead to  lifelong lung disease. [38]  

In this systematic review, three studies [14,15,21] evaluated the effect of AMA 

on BPD and none found an association between the two. 

Necrotizing enterocolitis 

NEC is a gastrointestinal condition affecting mainly premature neonates that can have 

serious effects and for many years it has been a major cause of morbidity and mortality 

in NICUs worldwide. [39,40] 

In this systematic review, nine studies evaluated the impact of AMA on the 

incidence of NEC. The study by Kanungo J. et. al. [14] that included 12,326 neonates 

with a gestational age <33 weeks, concluded that the incidence of NEC decreased by 11% 

as maternal age increased by five years. The study by Çetin O. et. al. [5] associated AMA 

with an increased incidence of NEC. The study by Schwartz A. et. al. [2] analyzed 657 

neonates and compared those born to mothers ≥50 years with those born to mothers of 

45-49 years and showed an increase in composite severe neonatal morbidity, including 

NEC, but only in twins. The other six studies [8,15,19-21,24] found no association 

between AMA and NEC. 
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Neonatal sepsis 

Despite maternal intrapartum prophylaxis, which reduced its rates, early-onset sepsis 

(EOS) remains a severe problem, especially for preterm neonates. [41,42] Risk factors 

include prematurity, low birth weight, chorioamnionitis, premature prolonged rupture of 

membranes, resuscitation and low APGAR score. [42]  

In this review, eight studies assessed the effect of AMA on the incidence of 

neonatal sepsis. In the study by Kanungo J. et. al. [14], in preterm neonates, as maternal 

age increased by five years, the incidence of sepsis decreased by 9%. The study by Çetin 

O. et. al. [5] showed an increase in sepsis incidence with AMA. The other six studies 

[4,8,19-21,24] found no association. Two studies [8,20] evaluated the effect of AMA on 

the incidence of pneumonia and one [8] evaluated the effect on meningitis and no 

association was found. 

Periventricular leukomalacia and intraventricular hemorrhage 

Periventricular leukomalacia (PVL) is caused by dysregulation of cerebral blood flow 

causing ischemia of the periventricular white matter and it is a major cause of cerebral 

palsy in premature neonates. [43,44] Cystic PVL (cPVL) is the most severe form of the 

disease. [43] 

In preterm infants, particularly in extremely preterm neonates, IVH remains a 

clinically significant problem, increasing the risk of adverse neurological outcomes. [45] 

In this review, four studies evaluated the effect of AMA on PVL. The study by 

Rocha G. et. al. [8] that included 499 neonates with a gestational age of 24-30 weeks 

found that a maternal age ≥35 years was associated with higher incidence of echographic 

cystic PVL, when compared with a maternal age <35 years. In this multicenter study, the 

main objective was not to assess cPVL and a confirmatory diagnosis by magnetic 
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resonance was not performed. The other three studies [14,15,21] found no association 

between AMA and PVL. 

Seven studies [2,8,14,15,20,21,24] assessed the effect of maternal age on IVH and 

only Schwartz A. et. al. [2] found an increase in incidence, but only in twins. 

Retinopathy of prematurity 

Retinopathy of prematurity (ROP) is a leading cause of childhood blindness. It only 

occurs in preterm infants and is caused by a proliferation of retinal blood vessels. [46]  

In this review, four studies evaluated the effect of AMA in the incidence of ROP 

and none of them found any association. [8,14,15,21] 

Asymptomatic hypoglycemia 

It is common in healthy newborns to temporarily present low plasma glucose levels. [47] 

There is no uniform definition of neonatal hypoglycemia but it is consensual that infants 

at risk should have their plasma glucose concentrations measured. [47] There’s a high 

incidence of hypoglycemia in asymptomatic neonates, although its significance is 

unclear. [48] 

In this review, five studies evaluated the effect of AMA on asymptomatic 

hypoglycemia, and all found an association. The study by Romero-Maldonado S. et. al. 

[20] that included 420 neonates, showed a higher incidence of asymptomatic 

hypoglycemia in neonates delivered to mothers ≥35 years, when comparing to neonates 

born to mothers of 18-34 years. The authors associate this to the higher incidence of 

gestational diabetes in AMA pregnancies. The study by Canto et. al. [19] included 682 

neonates and found higher incidence of hypoglycemia in neonates born to mothers ≥40 

years compared with neonates born to mothers of 20-29 years. The study by Yogev Y. et. 

al. [3] that included 5,487 neonates found a higher incidence of metabolic complications 
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(including hypoglycemia) in neonates delivered to mothers ≥45 years when comparing to 

neonates delivered to younger mothers. The study by Çetin O. et. al. [5] also found an 

association between AMA and increased incidence of asymptomatic hypoglycemia and 

Schwartz A. et. al. [2] found this association but only in twins.  

Jaundice and metabolic complications 

In the neonatal period, jaundice is the most common morbidity, frequently requiring 

intervention. [49] Another metabolic complication frequently observed in neonates is 

hypocalcemia, with risk factors including infants of diabetic mothers, preterm infants and 

perinatal asphyxia. [50] 

Five studies included in this systematic review studied the effect of AMA on 

jaundice or other metabolic complications. The study by Yogev Y. et. al. [3] concluded 

that metabolic complications were significantly higher among neonates born to mothers 

≥45 years. Çetin O. et. al. [5] showed that AMA was associated with higher rates of 

hyperbilirubinemia and hypocalcemia. The other three studies [19,20,24] found that these 

outcomes were not associated with AMA. 

NICU admissions 

A systematic review and meta-analysis by Lean S.C. et. al. [7] including 63 cohort studies 

and 12 case-control studies, reported an increase in NICU admission among infants of 

AMA women. 

Ten of the studies included in this review evaluated the effect of maternal age on 

the rate of NICU admissions. The studies by Çetin O. et. al. [5] and Shrim A. et. al. [18] 

associated a maternal age ≥40 years with an higher rate of NICU admissions. The study 

by Yogev Y. et. al. [3] found the same association but for a maternal age ≥45 years. 

Schwartz A. et. al. [2] also found an association between the two variables, but only in 
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twins. The other six studies [4,19,20,22-24] found no association between AMA and 

NICU admissions. 

Mortality 

Although the objective of this systematic review wasn’t to evaluate the effect of AMA on 

neonatal mortality, seven of the included studies assessed this outcome. Shrim A. et. al. 

[18] found an increase in mortality with AMA. The other six studies [2,3,15,19,21,24] 

found no association between the two variables. 

Overall morbidity 

Overall, nine studies [2,3,5,6,8,13,18-20] in this review found some association between 

AMA and neonatal morbidities (with two of them only reporting an increase in 

asymptomatic hypoglycemia [19,20] and one only reporting a significative association in 

twins [2]), six studies [4,15,21-24] found no association between AMA and neonatal 

morbidity  and one study [14] found a protective effect of AMA in preterm neonates. 

The studies that found an increase in overall neonatal morbidity with AMA 

[3,5,6,18] considered older ages for the definition of AMA, particularly ≥40 and ≥45 

years. This might suggest that higher maternal ages have a higher impact on the morbidity 

of the neonates. On the other hand, two of the studies that found no effect of AMA only 

evaluated the outcomes for preterm or VLBW infants. [15,21] Adding to the fact that the 

study by Kanungo et. al. [14] found a protective effect of maternal age on the outcomes 

of preterm neonates, we might theorize that the effect of AMA might be different 

according to gestational age. 

According to these results, the relationship between maternal age and neonatal 

morbidity is not yet clearly understood. Despite the evidence on the effect of maternal 

age on maternal and perinatal outcomes [7,25-32], the studies focusing on the neonatal 
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outcomes are not as many and the results are more heterogenous. More studies focusing 

on neonatal outcomes are needed to understand this effect, particularly paying attention 

to the role of gestational age and the cut-off of maternal age. 

Strengths and limitations 

There have been a lot of studies and some systematic reviews reporting the effects of 

maternal age on maternal and perinatal morbidity. [7,25-32] However, this systematic 

review focuses on neonatal outcomes and complications such as RDS, TTN, BPD, NEC, 

sepsis, PVL, and ROP, thus bringing some new insight into this topic. 

Most of the studies included were retrospective and of moderate evidence, thus, 

there’s a great risk of bias associated with these studies, limiting its conclusions. The fact 

that the studies included were quite variable in terms of what is considered AMA, the 

different outcomes evaluated in each study, the gestational ages included and the 

inclusion or not of twin pregnancies, also limited the conclusions reached in this 

systematic review. 

Conclusion 

The current evidence does not allow to draw conclusions on the effect of AMA on 

neonatal morbidity. More well-designed prospective studies focusing on a thorough 

evaluation of neonatal outcomes are needed to clarify this association. 
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Table 1: Queries used for search in PubMed and Scopus 

PubMed search 

query 

(“advanced maternal age” OR “AMA” OR “very advanced 

maternal age” OR “delayed childbearing”) AND (“neonatal 

morbidity” OR “neonatal outcome*” OR “pregnancy 

outcome*” OR “newborn morbidity” OR “newborn 

complication*” OR “perinatal outcome*” OR “perinatal 

morbidity” OR “Pregnacy outcome”[MeSH]) 

Scopus search query 

TITLE-ABS-KEY ((“advanced maternal age” OR “AMA” 

OR “very advanced maternal age” OR “delayed 

childbearing”) AND (“neonatal morbidity” OR “neonatal 

outcome*” OR “pregnancy outcome*” OR “newborn 

morbidity” OR “newborn complication*” OR “perinatal 

outcome*” OR “perinatal morbidity” )) 

Additional search 

terms 

• “advanced maternal age” AND (“respiratory distress 

syndrome” OR “RDS”) 

• “maternal age” AND pneumothorax 

• advanced maternal age AND bronchopulmonary 

dysplasia 

• advanced maternal age AND patent ductus arteriosus 

• advanced maternal age AND necrotizing 

enterocolitis 

• advanced maternal age AND intraventricular 

hemorrhage 

• maternal age AND periventricular venous infarction 

• “maternal age” AND “retinopathy of prematurity” 

• “maternal age” AND “periventricular leukomalacia” 

• “advanced maternal age” AND sepsis 

• “advanced maternal age” AND pneumonia 

• “advanced maternal age” AND meningitis 

• “maternal age” AND transient tachypnea of the 

newborn 

• “advanced maternal age” AND jaundice 
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Table 2 - Summary of findings 

Study Time 

Period 

Study 

Design 

GRADE Sample 

Size 

Maternal 

Age 

(years) 

Gestational 

Age 

(weeks) 

Mean 

Birth 

Weight 

(g) 

Outcomes 

Evaluated 

Conclusions 

Haines 

C.J. et. al., 

1991, 

Hong 

Kong [23] 

1985-

1989 

Retrospective 

cohort study 

Moderate 22,689 <20; 20-34 

(control); 

>35 

Not 

mentioned 

Not 

mentioned 

RDS, necessity 

for intubation, 

seizures or 

intracranial 

hemorrhage, 

NICU admission 

The outcome of 

infants born to 

mothers >35 years 

was similar to the 

outcome of infants 

born to mothers 

between 20 to 34 

years. 

Dani C. et. 

al., 1999, 

Italy [13] 

Feb 1, 

1995 – 

Jan 31, 

1996 

Prospective 

cohort study 

Moderate 63,537 <32 

(control); 

≥32 

Not 

mentioned 

Not 

mentioned 

RDS, TTN Maternal age ≥32 is 

a risk factor for 

RDS. 

Romero-

Maldonad

o S. et. al., 

2001, 

Mexico 

[20] 

Jan 

1999 – 

Dec 

1999 

Retrospective 

case-control 

study 

Moderate 420 18-34 

(control); 

≥35 

Not 

mentioned 

1,790.2 NICU admission, 

RDS, TTN, 

pneumonia, 

pneumothorax, 

IVH, NEC, patent 

ductus arteriosus, 

hyperglycemia, 

hypoglycemia, 

hypocalcemia, 

hyperbilirubinemi

a, sepsis 

No statistically 

significant 

differences were 

found in the 

neonatal morbidity 

between the two 

groups, except for a 

higher incidence of 

asymptomatic 

hypoglycemia in the 

AMA group. 
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Study Time 

Period 

Study 

Design 

GRADE Sample 

Size 

Maternal 

Age 

(years) 

Gestational 

Age 

(weeks) 

Mean 

Birth 

Weight 

(g) 

Outcomes 

Evaluated 

Conclusions 

Shrim A. 

et. al., 

2010, 

Canada 

[18] 

2001-

2007 

Retrospective 

cohort study 

Moderate 1,108 20-39 

(control); 

40-44; ≥45 

Not 

mentioned 

3,363.2 RDS, NICU 

admission, 

perinatal and 

neonatal mortality 

Babies born to 

mothers ≥40 years 

had higher rates of 

RDS, NICU 

admission and 

neonatal mortality. 

Yogev Y. 

et. al., 

2010, 

Israel [3] 

2000-

2008 

Retrospective 

case-control 

study 

Moderate 5,487 20-29; 30-

39; 40-44; 

≥45 (study 

group) 

Not 

mentioned 

Not 

mentioned 

NICU admission, 

metabolic 

complications 

(including 

hyperbilirubinemi

a, hypoglycemia, 

hypocalcemia, 

and 

erythrocythemia), 

neonatal death 

NICU admission 

and metabolic 

complications were 

significantly higher 

among neonates 

born to mothers ≥45. 

Kanungo 

J. et. al., 

2011, 

Canada 

[14] 

2003-

2008 

Retrospective 

cohort study 

Moderate 12,326 Age 

groups: 

15-20; 21-

25; 26-30; 

31-35; 36-

40; 41-54 

<33 1,357.1 Survival without 

any major 

morbidity; BPD; 

IVH grade 3 or 4; 

PVL; ROP stage 

3, 4 or 5; NEC 

stage 2 or 3; 

neonatal sepsis 

In preterm neonates, 

as maternal age 

increased by 5 years, 

survival without 

major morbidity 

improved by 5% and 

mortality, NEC and 

sepsis reduced by 

8%, 11% and 9% 

respectively. 
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Study Time 

Period 

Study 

Design 

GRADE Sample 

Size 

Maternal 

Age 

(years) 

Gestational 

Age 

(weeks) 

Mean 

Birth 

Weight 

(g) 

Outcomes 

Evaluated 

Conclusions 

Canto 

M.J. et. 

al., 2012, 

Spain [19] 

Jan 

2000 – 

Dec 

2007 

Retrospective 

cohort study 

Moderate 682 20-29 

(control); 

≥40 

≥32 3,267.8 Perinatal death, 

NICU admission, 

hypoglycemia, 

jaundice, RDS, 

sepsis, asphyxia, 

convulsion, NEC 

Only hypoglycemia 

was significantly 

higher for the AMA 

group, but the 

neonatal outcome 

overall wasn´t 

affected by maternal 

age. 

Çetin O. 

et. al., 

2015, 

Turkey [5] 

Jan 1, 

2007 – 

Jan 31, 

2015 

Retrospective 

case-control 

study 

Moderate 910 ≤18; 18-

40; ≥40 

Not 

mentioned 

2,846.1 RDS, neonatal 

sepsis, 

hyperbilirubinemi

a, NEC, 

convulsions, 

hypoglycemia, 

hypocalcemia, 

NICU admission 

AMA pregnancies 

were associated with 

an increase short-

term neonatal 

morbidity, except 

for NEC incidence, 

which was similar 

between the groups. 

Celik F.C. 

et. al., 

2017, 

Turkey 

[22] 

Jan 1, 

2008 – 

Aug 

31, 

2010 

Retrospective 

case-control 

study 

Moderate 254 21-35 

(control); 

≥40 

>20 Not 

mentioned 

NICU admission, 

TTN, RDS 

When adjusting for 

confounders, 

maternal age wasn’t 

associated with 

neonatal morbidity. 
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Study Time 

Period 

Study 

Design 

GRADE Sample 

Size 

Maternal 

Age 

(years) 

Gestational 

Age 

(weeks) 

Mean 

Birth 

Weight 

(g) 

Outcomes 

Evaluated 

Conclusions 

Çakmak 

B.D. et. 

al., 2019, 

Turkey [4] 

Jun 

2016 – 

Dec 

2017 

Retrospective 

case-control 

study 

Moderate 1,202 <35 

(control); 

≥35 

(subdivide

d in 35-40 

and >40) 

Not 

mentioned 

3,100.9 RDS, sepsis, 

NICU admission 

There was no 

difference in 

neonatal morbidities 

between the two 

groups of maternal 

age. 

Rocha G. 

et. al., 

2019, 

Portugal 

[8] 

Jan 1, 

2015 – 

Dec 31, 

2016 

Retrospective 

cohort study 

Moderate 499 <35 

(control); 

≥35 

24-30 960.8 RDS, 

pneumothorax, 

NEC, IVH, PVI, 

cPVL, ROP, 

sepsis, 

pneumonia, 

meningitis 

Maternal age ≥35 

was associated with 

higher incidence of 

cPVL in preterm 

infants. 

Sydsjö G. 

et. al., 

2019, 

Sweden 

[6] 

2007-

2013 

Retrospective 

case-control 

study 

Moderate 109,130 ≤39 

(control); 

40-44; ≥45 

Not 

mentioned 

Not 

mentioned 

Child’s health at 

delivery, survival 

Women ≥45 years 

were more likely to 

have an unhealthy 

neonate, and those 

infants were more 

likely to die within 

the first 4 weeks. 

Tseng 

K.T. et. 

al., 2019, 

Taiwan 

[21] 

Aug 

2010 – 

Nov 

2014 

Retrospective 

cohort study 

Moderate 536 20-34 

(control); 

≥35 

Not 

mentioned 

1,068.2 RDS, NEC stage 

≥2, IVH grade 3 

or 4, BPD, PDA, 

cPVL, sepsis, 

ROP, neonatal 

mortality 

In VLBW infants, 

advanced maternal 

age didn’t affect 

neonatal morbidity. 
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Study Time 

Period 

Study 

Design 

GRADE Sample 

Size 

Maternal 

Age 

(years) 

Gestational 

Age 

(weeks) 

Mean 

Birth 

Weight 

(g) 

Outcomes 

Evaluated 

Conclusions 

Miremerg 

H. et. al., 

2020, 

Israel [24] 

Feb 

2019 – 

Jul 

2019 

Prospective 

case-control 

study 

Low 220 <35 

(control); 

>35 

[37-41[ 3,313.0 NICU admission, 

sepsis, need for 

phototherapy, 

RDS, need for 

mechanical 

ventilation or 

support, NEC, 

IVH, hypoxic-

ischemic 

encephalopathy, 

seizures, death 

Neonatal outcomes 

did not differ 

according to 

maternal age. 

Schwartz 

A. et. al., 

2020, 

Israel [2] 

Jan 1, 

2011 – 

Dec 31, 

2018 

Retrospective 

cohort study 

Moderate 657 45-49 

(control), 

≥50 

≥22 Not 

mentioned 

Composite severe 

neonatal 

morbidity (IVH, 

NEC, asphyxia, 

perinatal death), 

NICU admission, 

hypoglycemia, 

ventilatory 

support, perinatal 

mortality 

Neonatal outcomes 

are poorer for twins 

born to older 

mothers, but similar 

between groups of 

maternal age in 

singletons. 
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Study Time 

Period 

Study 

Design 

GRADE Sample 

Size 

Maternal 

Age 

(years) 

Gestational 

Age 

(weeks) 

Mean 

Birth 

Weight 

(g) 

Outcomes 

Evaluated 

Conclusions 

Nourkami-

Tutdibi N. 

et. al., 

2021, 

Europe 

[15] 

Apr 

2011 – 

Jun 

2012 

Retrospective 

cohort study 

Moderate 7,607 18-34 

(control); 

35-39; ≥40 

Not 

mentioned 

1,194.0 Infant mortality, 

BPD, severe brain 

injury (IVH ≥ 

grade 3 or cPVL), 

severe ROP, 

severe NEC 

Adverse neonatal 

outcomes in very 

preterm infants did 

not differ by 

maternal age group. 

AMA – advanced maternal age; BPD – bronchopulmonary dysplasia; IVH – intraventricular hemorrhage; NEC – necrotizing enterocolitis; 

NICU – neonatal intensive care unit; PDA – patent ductus arteriosus; PVI – periventricular venous infarction; (c)PVL – (cystic) periventricular 

leukomalacia; RDS – respiratory distress syndrome; ROP – retinopathy of prematurity; TTN – transient tachypnea of the newborn. 
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Figure 1 - PRISMA flow diagram of the selection process for the systematic review. 

 

  

Total search results (n=1718) 

• PubMed (n=838) 

• Scopus (n=880) 

Duplicates removed (n=635) 

Abstracts screened (n=1083) 

Studies excluded during 

screening (n=1057) 

Additional search (n=7) 

Full-text articles assessed for 

eligibility (n=33) 

Studies excluded 

• Didn’t evaluate 

outcomes of interest 

(n=17) 

Studies included in review 

(n=16) 
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Section/topic  # Checklist item  

Reported on 
page and 
paragraph/ 
table #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both. - MANDATÓRIO Pág. 1, 
“Impact of 
Advanced 
Maternal Age 
and Neonatal 
Morbidity: A 
Systematic 
Review” 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number. – SEGUIR RECOMENDAÇÕES DA REVISTA 

Pág. 2, 
“Abstract” 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known. – MANDATÓRIO 

O rationale corresponde à justificação da importância da revisão sistemática 

Pág. 2, “Most 
of the 
published 
literature 
reports on the 
obstetric and 
perinatal data, 
with relatively 
few studies 
assessing the 
effect of AMA 
on the 
morbidity and 
mortality of the 
neonates 
resulting from 
these 
pregnancies.” 
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Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS). - MANDATÓRIO 

Pág. 3, “More 

specifically, 

this review 

aims to 

understand if 

neonates born 

to mothers of 

AMA have 

higher 

morbidity than 

those born to 

non-AMA 

mothers.” 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number. – FACULTATIVO 

Não aplicável. 
Não foi criado 
protocolo para 
esta revisão. 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale. – MANDATÓRIO 

É altamente recomendado, de acordo com as boas práticas da Cochrane, que não sejam aplicados critérios 
de exclusão baseados na língua e/ou data de publicação dos estudos. 

Pág. 4, 
“Inclusion 
criteria were 
(…)” 
“Exclusion 
criteria 
included (…)” 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched. – MANDATÓRIO 

Em consonância com as boas práticas da Cochrane, é mandatório que se verifique pesquisa em pelo 
menos duas bases de pesquisa bibliográfica (idealmente, deverão ser pesquisadas duas bases generalistas 
e uma específica da área). No caso de revisões sistemáticas de estudos experimentais/ensaios clínicos 
aleatorizados, é altamente recomendado que uma das bases pesquisadas corresponda à CENTRAL ou a 
bases de ensaios clínicos como a ClinicalTrials.gov. 

Estudos de revisão da literatura em que a pesquisa decorra numa única base de dados não serão 
classificados como revisões sistemáticas. 

Pág. 3, 
“PubMed and 
Scopus 
databases 
were 
systematically 
searched, on 
November 22, 
2021 (…)” 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated. – MANDATÓRIO 

A query de pesquisa deve ser obrigatoriamente disponibilizada. A utilização de filtros de pesquisa da 

Pág. 18, 
“Table 1: 
Queries Used 
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InterTASC é altamente recomendada (https://sites.google.com/a/york.ac.uk/issg-search-filters-
resource/home) 

for Search in 
PubMed and 
Scopus” 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis). – MANDATÓRIO 

As fases de selecção dos estudos primários devem ser descritas. Em consonância com as boas práticas da 
Cochrane, é mandatório que o processo de selecção envolva duas fases (fase de rastreio, em que os 
registos são seleccionados por título e abstract, e fase de inclusão, na qual se procede à leitura integral dos 
full texts). Em cada uma destas fases, o processo de selecção deve mandatoriamente envolver dois 
investigadores actuando de forma independente. 

Pág. 3-4, 
“After 
removing 
duplicates, two 
independent 
authors (GR 
and IR) 
screened the 
abstracts of 
1083 articles. 
(…)” 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators. – MANDATÓRIO 

Trata-se de descrever de que forma se procedeu à extracção de dados dos estudos primários. Em 
consonância com as boas práticas da Cochrane, tal processo deverá envolver dois investigadores de forma 
independente. 

Pág. 4, “Data 
were extracted 
from the 
selected 
studies using a 
pre-
determined 
model.” 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made. – MANDATÓRIO 

Trata-se de descrever as variáveis para as quais foi obtida informação. 

Pág. 4, 
“Extracted 
data included: 
(…)” 

Risk of bias in individual 
studies / Risk of bias across 
studies 

12/ 

15 

Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis. – MANDATÓRIO 

Em todas as revisões sistemáticas, deverá existir um processo de avaliação da qualidade dos estudos 
primários. No caso de revisões sistemáticas de estudos experimentais/ensaios clínicos aleatorizados, a 
aplicação dos critérios de risco de viés (Risk of Bias) da Cochrane é altamente recomendada. No caso de 
revisões sistemáticas de estudos observacionais, poderão ser seguidos os critérios ROBINS ou os critérios 
dos National Institutes of Health (https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools). 

Pág. 5, “Study 
quality 
assessment” 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means). – FACULTATIVO. APENAS 
NECESSÁRIO SE FOR FEITA META-ANÁLISE 

Não aplicável. 
Não foi feita 
meta-análise. 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I2) for each meta-analysis. – FACULTATIVO. APENAS NECESSÁRIO SE FOR FEITA META-ANÁLISE 

Não aplicável. 
Não foi feita 
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meta-análise. 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 

which were pre-specified. – FACULTATIVO. APLICÁVEL APENAS SE FOR FEITA META-ANÁLISE 

Não aplicável. 
Não foi feita 
meta-análise. 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram. – MANDATÓRIO 

Pág. 25, 
“Figure 1 – 
PRISMA flow 
diagram of the 
selection 
process for the 
systematic 
review.” 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations. – MANDATÓRIO 

Págs. 19-24, 
“Table 1 – 
Summary of 
findings” 

Risk of bias within and 
across studies  

19/ 
22 

Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). – 
MANDATÓRIO 

Pág. 6, “Risk 
of Bias Across 
Studies” 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. – FACULTATIVO. 
APLICÁVEL APENAS SE FOR FEITA META-ANÁLISE 

Não aplicável. 
Não foi feita 
meta-análise. 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. – 
FACULTATIVO. MANDATÓRIO APENAS SE FOR FEITA META-ANÁLISE  

Não aplicável. 
Não foi feita 
meta-análise. 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). – 
FACULTATIVO. APLICÁVEL APENAS SE FOR FEITA META-ANÁLISE 

Não aplicável. 
Não foi feita 
meta-análise. 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers). – MANDATÓRIO 

Pág. 12-13, 
“Overall 
morbidity” and 
“Strengths and 
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limitations” 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias). – MANDATÓRIO 

Pág. 13, 
“Strengths and 
Limitations” 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research. – 
MANDATÓRIO 

Pág. 13, 
“Conclusion” 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review. – SEGUIR RECOMENDAÇÕES DA REVISTA 

Pág. 13, 
“Declaration of 
Interest 
Statement” 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org. 
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Apêndice 2: Regras de Formatação da Revista 

The Journal of Maternal-Fetal & Neonatal Medicine – Instructions 

for Authors 

(Dísponível em: https://www.tandfonline.com/action/authorSubmission?show=instructions&journalCode=ijmf20#style-guidelines) 

COVID-19 impact on peer review 

As a result of the significant disruption that is being caused by the COVID-19 pandemic we 

understand that many authors and peer reviewers will be making adjustments to their 

professional and personal lives. As a result they may have difficulty in meeting the timelines 

associated with our peer review process. Please let the journal editorial office know if you need 

additional time. Our systems will continue to remind you of the original timelines but we intend to 

be flexible. 

Thank you for choosing to submit your paper to us. These instructions will ensure we have 

everything required so your paper can move through peer review, production and publication 

smoothly. Please take the time to read and follow them as closely as possible, as doing so will 

ensure your paper matches the journal’s requirements. 

 

For general guidance on every stage of the publication process, please visit our Author Services 

website. 

For editing support, including translation and language polishing, explore our Editing Services 

website 

About the Journal 

The Journal of Maternal-Fetal & Neonatal Medicine is an international, peer-reviewed journal 

publishing high-quality, original research. Please see the journal's Aims & Scope for information 

about its focus and peer-review policy. 

Please note that this journal only publishes manuscripts in English. 

The Journal of Maternal-Fetal & Neonatal Medicine accepts the following types of article: Original 

Article, Review Article, Letter to the Editor. 

The Journal of Maternal-Fetal & Neonatal Medicine accepts the following types of article: 

• Original Articles 

• Review Articles: Review articles should examine published research on topics relevant to 

maternal-fetal medicine. The review article should provide a critical analysis of the available 

information, should lead to a rational conclusion, and highlight areas of future investigation. 

• Short Reports: These should be of original laboratory or clinical contributions. 

• Letters to the Editor: These may offer criticism of published material in an objective, 
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