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Abstract

Introduction: Pregnancies at advanced maternal age (AMA) are those occur-
ring after the age of 35 years old. They carry a high risk of maternal-fetal
morbidity and mortality, thus constituting a public health problem. Several
African countries have reported an upward trend in both the age of childbirth
and the frequency of women with AMA over the past 20 years. In the Demo-
cratic Republic of Congo (DRC), where maternal and neonatal morbidity and
mortality remain very high, data on AMA pregnancies go back more than 20
years. Objective: We propose evaluating obstetrical outcomes among women
in AMA in our setting and the associated factors. Methods: This retrospective
cohort study will be conducted in two healthcare facilities (ESS) in Kinshasa.
The study population will consist of all women who delivered a single fetus
after 28 weeks of gestation between January 2012 and December 2022 (10
years) in the selected ESS. The data collected will be analyzed using R soft-
ware version 4.2.0. Quantitative variables will be summarized as means with
standard deviation or medians with interquartile range. Qualitative variables
will be presented as proportions (%). Multivariate logistic regression will be
used to determine the main maternal-fetal complications associated with
AMA and predictors of obstetric outcomes. P < 0.05 will be considered statis-
tically significant. Results will be presented in tabular and graphical form.
Discussion: The high maternal and infant mortality rates in DRC are among
the highest in the world. The context of maternal age has become a topic of
growing interest due to its potential implications for the health of women and
newborns, it is crucial to identify the risk factors associated with obstetric
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outcomes by identifying obstetrical outcomes associated with advanced ma-
ternal age in the DRC. Many Congolese women tend to start their maternity
journey at a relatively young age. However, there is also an emerging trend
towards delayed childbearing, particularly in urban areas and among women
with access to education and family planning services. Conclusion: The re-
sults of this study will enable us to update the frequency of AMA pregnancies
in our environment. The socio-demographic and clinical profile of these
pregnancies will be determined. The main maternal-fetal complications asso-
ciated with AMA in our setting and the associated factors will be identified.

Keywords

Advanced Maternal Age, Adverse Maternal and Perinatal Outcome,

Congolese Women, Kinshasa

1. Introduction
1.1. Background and Rationale

Any pregnancy contracted after the age of 35 years old is considered to be an
advanced maternal age (AMA) pregnancy. Fertility specialists refer to late-onset
pregnancies from the age of forty onwards [1].

AMA pregnancies are high-risk pregnancies in terms of maternal-fetal mor-
bidity and mortality and are a matter of public health concern. This risk is in-
creased by the physiological and physical changes associated with age, as well as
the morbid histories of pregnant women, such as uterine myomectomy or ce-
sarean section scars [2].

Several studies have described risks such as high blood pressure, pre-eclampsia,
gestational diabetes, miscarriage, cesarean section, and even death for the moth-
er [3]. According to CNGOF (Collége national des gynécologues et obstétriciens
francais), chronic hypertension and diabetes are the two most frequent patholo-
gies associated with AMA [4] [5] In the case of diabetes mellitus, the risk is mul-
tiplied by 4 for women aged between 40 and 50, compared with women aged
between 20 and 34 [3]. Pre-eclampsia (PE) is one of the leading causes of mater-
nal mortality [3] [6]. In France, 8% of deaths are linked to PE, and this risk is
multiplied by 2 for women over 40, regardless of parity [3]-[6]. According to a
study by Cleany-Goldman et al, AMA is significantly associated with a higher
risk of retroplacental hematoma (RPH) in women over 40 than in those under
35 [4]. Fetal presentation abnormalities may partly explain the increased rate of
cesarean sections and spontaneous miscarriages.

Complications in newborns have also been reported, including chromosomal
abnormalities, prematurity, low birth weight, and macrosomia [3] [4]. Accord-
ing to Warburton, the rate rises to 33.8% after age 40, compared with 11.7% be-
tween 30 and 34, 17.7% between 35 and 39 and 53.2% after 45 [5]. At least 60%
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of early abortions are linked to age-related chromosomal aberrations [5]. The
risk of chromosomal aberration is 1.6% at 38, 2.21% at 40, and 4% at 42 [5]. In
terms of birth weight, women over 40 are more likely to have a low birth weight
(18.6%) than women under 35 (11.3%) [5]-[7]. In a study in Ethiopia, adverse
fetal outcomes, including stillbirth and premature birth, were significantly asso-
ciated with pregnancy at advanced maternal age [6] [8]. In a study in the Demo-
cratic Republic of Congo (DRC) in the province of Haut Katanga, more precisely
in Lubumbashi, advanced maternal age was associated with perinatal mortality
[9].

Over the past four decades, the transition from high to low fertility has been
observed in most parts of the world, including Africa [8] [9]. This reduction in
fertility is associated with an increase in the age at childbirth and the frequency
of women with AMA [10]. According to a WHO survey of three continents
(Latin America, Middle East, and Africa) from 2010 to 2011, the overall preva-
lence of women with AMA was 12.3% [4]. In Canada, the proportion of women
with AMA rose from 15% in 1998 to 18% in 2007, and 1 primiparous woman in
3 was aged over 35 [7]. In France, the proportion of women undergoing AMA
rose from 19% in 2010 to 21% in 2016 [7]. Several African countries have also
reported an increase in the frequency of pregnancy postponements (a concept
referring to the decision to schedule one’s pregnancy at a later date. This may be
due to a variety of factors, such as personal, professional, or medical circum-
stances and AMA [8]-[10]. Longer periods of study for women, family planning,
and the advent of medically assisted reproduction (MAP) are the main reasons
for the rise in these frequencies [9] [11]-[13].

Maternal mortality has reached unacceptable levels worldwide [8]. Almost all
maternal deaths (99%) occur in developing countries, with 62% in sub-Saharan
Africa (179,000) [9]. The DRC is one of the countries in Sub-Saharan Africa with
one of the highest maternal mortality ratios, estimated at 547 maternal deaths
per 100,000 live births [9] [14]. The underlying causes of these maternal and
neonatal deaths are complex and multifactorial [10], including advanced mater-
nal age [11]. Indeed, as a consequence of the fertility transition, an increase in
the proportion of women with AMA in our environment could contribute to the
persistence of the high risk of maternal and perinatal morbidity and mortality
[10] [15]-[19].

In the DRC, where maternal and neonatal morbidity and mortality remain
very high, there is very little data on AMA and its impact on pregnancy out-
comes. Also, data concerning AMA pregnancies date back more than 20 years

[20] [21]. Hence, there is an interest in carrying out this study.

1.2. Objectives

1.2.1. General Objective
To assess obstetric outcomes in advanced maternal age in our setting and the

factors associated with them.
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1.2.2. Specific Objectives

e Determine the frequency of advanced maternal-age pregnancies in our set-
ting;

e Describe the socio-demographic and clinical profile of these pregnancies;

o Identify the main maternal-fetal complications associated with advanced ma-
ternal age;

® Determine the factors associated with obstetrical outcome of pregnancy at

advanced maternal age.

2. Materials and Methods
2.1. Type of Study and Survey Period

The study will be a retrospective cohort study. The survey will run from January
2012 to December 2022, i.e. for 10 years.

2.2. Study Population

2.2.1. Inclusion Criteria

e Women who have given birth in the selected Health care facilities to a new-
born of gestational age > 28 weeks, spontaneous single pregnancy in cephalic
presentation.

e Only women followed up in the selected healthcare facilities since the begin-

ning of their pregnancy.

2.2.2. Non-Inclusion Criteria

e Women who had given birth in the selected Health care facilities to a new-
born of gestational age < 28 weeks, multiple pregnancy and pregnancy under
medically assisted procreation.

e Women transferred for maternal or fetal pathology during pregnancy. Women
with a severe illness before pregnancy.

e DPatients with incomplete medical records (contain less than 50% of the needed

information).

2.3. Sampling

2.3.1. Sample Size
All women who gave birth during our data collection period and who met our
inclusion criteria.

The minimum sample size will be calculated according to the following for-
mula:

\-Z000

where

m: is the minimum sample size required;

Z=1.96 (95% confidence at the significance level of 0.05);

P =50% (assumed prevalence of obstetrical outcomes in AMA);

d=0.05 (desired margin of error).
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Consequently,
B 1.96° x0.5(1-0.5)

oe >384

2.3.2. Sampling Technique

We will use three levels of cluster sampling:

o At the first level, we will select two districts in Kinshasa.

e We will choose one second- or third-level hospital per selected district at the
second level.

o At the third level, we will consider all women who gave birth during our data

collection period and met our inclusion criteria.

2.3.3. Data Collection Techniques

Data will be collected from medical records and registers in the delivery room

and operating theatre.

Variables of interest:

e Maternal socio-demographic variables: age, occupation, marital status, level
of education, province of origin;

e C(linical variables: parity, gestational age, abortion, BMI before 20th week,
smoking;

® Obstetrical history: history of illness before pregnancy (diabetes, hypertension,
autoimmune pathology), postpartum hemorrhage, scar uterus, Pre-eclampsia,

prematurity;

Maternal and neonatal variables: pregnancy age, fetal heart sounds, mode of
delivery, APGAR, birth weight, neonatal stays.

Outcomes considered in this work:

Obstetrical outcomes:

Pre-eclampsia, Gestational diabetes, Premature delivery, Placenta previa;

e o Yy o

Premature detachment of placenta, Caesarean section, Instrumental delivery,
postpartum hemorrhage.

Immediate neonatal outcomes:

Stillbirth, Prematurity, Low birth weight (<2500 g);

Macrosomia (24000 g), IUGR;

Neonatology admission rate (hospitalization in neonatal intensive care unit);

e o o o Y

Neonatal airway complications.

2.4. Data Organization and Processing

Data will be organized in Excel spreadsheets before analysis using R software
version 4.2.0.

2.5. Analyses des Données

Based on previous studies [23], we will compare maternal and perinatal out-
comes in different groups using women aged 20 to 29 as a reference group. In

addition, this age group corresponds to the optimal age for childbearing in Africa
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[24] [25].
Age group:
Group 1: £19 years old;
Group 2: 20 - 29 years old (reference group);
Group 3: 30 - 34 years old;
Group 4: 35 - 39 years old;
Group 5: 240 years old.

AN N NN

In the descriptive statistics section, we will calculate frequency, central ten-

dency, and dispersion measures. Thus, quantitative variables will be summa-

rized as means with their standard deviation or medians with their interquar-

tile range, as appropriate, while qualitative variables will be presented as

proportions (%).

e A multivariate logistic regression analysis will be performed to determine the
main maternal-fetal complications associated with advanced maternal age.

e A logistic regression analysis to determine the predictors of obstetric preg-
nancy outcomes at advanced maternal age.

e For all statistical analyses, the significance threshold will be set at P < 0.05.

The results will be presented in the form of tables and graphs.

2.6. Expected Results

e The frequency of AMA pregnancies in our environment will be known;
e The socio-demographic and clinical profile of these pregnancies will be de-
scribed;
e The main maternal-fetal complications associated with advanced maternal
age will be identified;
e TFactors associated with obstetrical outcome of pregnancy at advanced ma-
ternal age will also be identified.
Ethics and dissémination
This project was approved by the Department of Gynecology-Obstetrics and
has been submitted to the Ethics Committee of the School of Public Health of
the University of Kinshasa for approval. Information will be collected, processed,
and published anonymously and confidentially.

3. Discussion

The Democratic Republic of Congo (DRC) faces major maternal health chal-
lenges, with high maternal and infant mortality rates. According to the World
Health Organization (WHO), the maternal mortality rate in the DRC is among
the highest in the world, with around 473 deaths per 100,000 live births [5] [9]
[20] [21]. In this context, it is crucial to identify the risk factors associated with
obstetric outcomes to develop effective interventions to reduce maternal mor-
bidity and mortality [26] [27].

Advanced maternal age has become a topic of growing interest due to its po-
tential implications for the health of women and newborns. The main objective

of this study is to identify obstetrical outcomes associated with advanced maternal
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age in the DRC, as well as the underlying risk factors [3] [4] [20] [21]. Although
precise data on maternal age in the DRC are limited, it is widely recognized that
many Congolese women tend to start their maternity journey at a relatively
young age. However, there is also an emerging trend towards delayed childbear-
ing, particularly in urban areas and among women with access to education and

family planning services [15] [22]-[26].

4. Conclusions

With the increased frequency of postponement of the first birth, this study will
update data on obstetrical outcomes in AMA in the Kinshasa population. By
identifying adverse maternal and neonatal outcomes, we will be able to under-
stand better the challenges faced by women of advanced age in the DRC.

In addition, this study will examine the risk factors associated with these ob-
stetric outcomes, including medical history, socio-economic status, and other rel-
evant variables. This analysis will allow us to identify high-risk populations and
direct prevention and intervention efforts towards the most vulnerable women.

We will test the hypothesis that advanced maternal age increases the risk of

obstetric complications of pregnancy.

Strengths of the Study

Our study will be the first after 20 years to evaluate the advanced maternal age
and obstetric outcomes in the population of Kinshasa.

The consistency of the result of this study will offer the updating in the hy-
pothesis that advanced maternal age increases the risk of obstetric complications
of pregnancy, and that according to socio-economic changes of population and

new concepts of gender in DRC.

Study Limitations

Our sample will not be representative of the city of Kinshasa and future studies
will have to take this into account.

The prospective nature of the study can face the loss of some data.

Conflicts of Interest

The authors do not declare any conflict of interest regarding the publication of
this article.

Disclosure

The authors report no conflicts of interest for this work.

References

[1] Johnson, J., Tough, S., Wilson, R.D., Audibert, F., Blight, C., Brocks, J., et al (2012)
Delayed Child-Bearing. Journal of Obstetrics and Gynaecology Canada, 34, 80-93.
https://doi.org/10.1016/s1701-2163(16)35138-6

DOI: 10.4236/0jog.2024.149110

1404 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2024.149110
https://doi.org/10.1016/s1701-2163(16)35138-6

A. K. Mutshiaudi et al.

(3]

(8]

(10]

(11]

(12]

(13]

(14]

(15]
(16]

(17]

(18]

Cuvillier, C. (2015) Les grossesses apres 40 ans: Issues obstétricales et néonatales a
partir d’'une étude de cohorte portant sur 218 patientes, du ler novembre 2014 au
31 octobre 2015, au CHU d’Amiens. HAL Open Science.

Pinheiro, R.L., Areia, A.L., Mota Pinto, A. and Donato, H. (2019) Advanced Mater-
nal Age: Adverse Outcomes of Pregnancy, a Meta-Analysis. Acta Médica Portu-
guesa, 32, 219-226. https://doi.org/10.20344/amp.11057

Martin, A. and Maillet, R. (2005) Grossesse et accouchement a un 4ge avancé. Gen-
esis, 102, 7-10

Laopoiboon, M., Lunbiganon, P., et al (2014) Age maternel avancé et issues de la
grossesse: Une évaluation multi pays. BJORG: Une revue internationale d obstétrique
et de gynécologie, 121, 49-56.

Debelo, B.T., Hunie Asratie, M. and Solomon, A.A. (2020) Risk of Selected Fetal
Adverse Pregnancy Outcomes at Advanced Maternal Age: A Retrospective Cohort
Study in Debre Markos Referral Hospital, Northwest Ethiopia. Obstetrics and Gy-
necology International, 2020, 1-7. https://doi.org/10.1155/2020/1875683

Cleary-Goldman, J., Malone, F.D., Vidaver, J., Ball, R.H., Nyberg, D.A., Comstock,
C.H,, et al. (2005) Impact of Maternal Age on Obstetric Outcome. Obstetrics & Gy-
necology, 105, 983-990. https://doi.org/10.1097/01.202.0000158118.75532.51

de Foucauld, M. and Wendland, J. (2018) Primiparité apreés 35 ans: Désir d’enfant et
vécu de la grossesse. Périnatalité, 11, 109-116.
https://doi.org/10.3166/rmp-2018-0027

UNFPA République démocratique du Congo [Internet] (2023) Face aux taux de
mortalité maternelle et infanto-juvénile toujours élevés en République Démocra-
tique du Congo, le partenariat H6+ intensifie son soutien pour la mise a 'échelle de
la couverture santé universelle.

Sifori, J.P. and Molina-Gomes, D. (1991) Le point sur le diagnostic prénatal des
anomalies chro—mosomiques. Reproduction Humaine et Hormones, 4, 185-191.

Annick, M.N.J., Tatiana, M.E.A., Sophie ua, B.V., Fran¢oise, M.O., Guy, B.A.]J. and
Marie-José, E. (2022) La Perception de la Maternité Tardive: Evaluation dans un
District de la Région du Centre au Cameroun. Health Sciences and Diseases, 23,
106-110.

College National des Gynécologues et Obstétriciens Francais (2005) Extrait de mises
a jour en Gynécologie Obstétrique. Les grossesses apres 40 ans.

Sedekia, Y., et al (2017) Using Contraceptives to Delay First Birth: A Qualitative

Study of Individual, Community and Health Provider Perceptions in Southern
Tanzania. BMC Public Health, 17, Article No. 768.

Moreau, S. (2020) La maternité aprés 40 ans: complications obstétricales et néona-
tales. Gynécologie et Obstétrique.

Dhakal, S., et al (2016) Transition de la Fécondité. Reproductive Health, 13, 74.

Institut national d’études démographiques (2014) La Mortalite Maternelle Dans le
Monde.

Huang, C,, Jiang, Q., Su, W., Lv, F., Zeng, J., Huang, P., et al (2023) Age-Specific
Effects on Adverse Pregnancy Outcomes Vary by Maternal Characteristics: A Pop-
ulation-Based Retrospective Study in Xiamen, China. BMC Public Health, 23, Arti-
cle No. 326. https://doi.org/10.1186/s12889-023-15235-4

Kenny, L.C., Lavender, T., McNamee, R., O’Neill, S.M., Mills, T. and Khashan, A.S.
(2013) Advanced Maternal Age and Adverse Pregnancy Outcome: Evidence from a
Large Contemporary Cohort. PLOS ONE, 8, €56583.

DOI: 10.4236/0jog.2024.149110

1405 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2024.149110
https://doi.org/10.20344/amp.11057
https://doi.org/10.1155/2020/1875683
https://doi.org/10.1097/01.aog.0000158118.75532.51
https://doi.org/10.3166/rmp-2018-0027
https://doi.org/10.1186/s12889-023-15235-4

A. K. Mutshiaudi et al.

(19]

[20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

https://doi.org/10.1371/journal.pone.0056583

Shan, D., Qiu, P., Wu, Y., Chen, Q., Li, A., Ramadoss, S., et a/ (2018) Pregnancy
Outcomes in Women of Advanced Maternal Age: A Retrospective Cohort Study
from China. Scientific Reports, 8, Article No. 12239.
https://doi.org/10.1038/s41598-018-29889-3

Kinenkinda, X., Mukuku, O., Chenge, F., Kakudji, P., Banzulu, P., Kakoma, J., et al.
(2017) Césarienne a Lubumbashi, République Démocratique du Congo II: Facteurs
de risque de mortalité maternelle et périnatale. Pan African Medical Journal, 26, Arti-
cle No. 208. https://doi.org/10.11604/pam;j.2017.26.208.12148

Amasa, 1. (2000) Evolution du profil clinique de la maternité tardive aux Cliniques
Université de Kinshasa. Université de Kinshasa.

Casterline, J.B. (2017) Prospects for Fertility Decline in Africa. Population and De-
velopment Review, 43, 3-18.
https://onlinelibrary.Wiley.com/doi/full/10.1111/padr.12055

Vincent-Rohfritsch, A., et al. (2012) Pregnancy in Women Aged 43 Years or Older:
Maternal and Perinatal Risks. Journal de Gynecologie, Obstetrique et Biologie de la
Reproduction (Paris), 41, 468-475.

Shan, D., Qiu, P., Wu, Y., Chen, Q,, Li, A., Ramadoss, S., ef a/. (2018) Pregnancy Out-
comes in Women of Advanced Maternal Age: A Retrospective Cohort Study from

China. Scientific Reports, 8, Article No. 12239.
https://doi.org/10.1038/s41598-018-29889-3

Ymele, F.F., Nokam, N.F.C., Fouedjio, H.]., Loic, D.F., Enow, M.R. (2019) Délai en-
tre la Prise de Décision et la Réalisation de la Césarienne d’Urgence: Effet sur le
Devenir Maternel et Périnatal & 'Hopital Central de Yaoundé. Health Sciences and
Disease, 20, 13-18. https://www.hsd-fmsb.org/index.php/hsd/article/view/1381

Tan, J.K,, Tan, E.L., Kanagalingan, D. and Tan, L.K. (2014) Rational Dissection of a
High Institutional Cesarean Section Rate: An Analysis Using the Robson Ten Group
Classification System. Journal of Obstetrics and Gynaecology Research, 41, 534-539.
https://doi.org/10.1111/jog.12608

Grinblat, J.A. (2008) L’évolution de la fécondité dans le monde depuis 1965 et ses
conséquences. Mondes en Développement, 142, 13-22.
https://doi.org/10.3917/med.142.0013

DOI: 10.4236/0jog.2024.149110

1406 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2024.149110
https://doi.org/10.1371/journal.pone.0056583
https://doi.org/10.1038/s41598-018-29889-3
https://doi.org/10.11604/pamj.2017.26.208.12148
https://onlinelibrary.wiley.com/doi/full/10.1111/padr.12055
https://doi.org/10.1038/s41598-018-29889-3
https://www.hsd-fmsb.org/index.php/hsd/article/view/1381
https://doi.org/10.1111/jog.12608
https://doi.org/10.3917/med.142.0013

	Retrospective Cohort Study to Investigate Pregnancy Outcomes in a Population of Advanced Maternal Age Congolese Women of Kinshasa: A Study Protocol
	Abstract
	Keywords
	1. Introduction
	1.1. Background and Rationale
	1.2. Objectives
	1.2.1. General Objective 
	1.2.2. Specific Objectives


	2. Materials and Methods
	2.1. Type of Study and Survey Period
	2.2. Study Population
	2.2.1. Inclusion Criteria 
	2.2.2. Non-Inclusion Criteria 

	2.3. Sampling
	2.3.1. Sample Size
	2.3.2. Sampling Technique
	2.3.3. Data Collection Techniques 

	2.4. Data Organization and Processing
	2.5. Analyses des Données
	2.6. Expected Results

	3. Discussion
	4. Conclusions
	Strengths of the Study
	Study Limitations
	Conflicts of Interest
	Disclosure
	References

