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SUMMARY 
Objective: To evaluate the risk of prematurity in Cameroonian children born after in vitro Fertilisation.  

Design: A retrospective cohort study.  

Setting: Conducted at the pediatric department of the Hospital Center for Research and Application in Endoscopic 

Surgery and Human Reproduction (HCRAESHR) in Yaoundé over eight months.  

Participants: Every newborn born after in vitro fertilisation (exposed group) and those born after spontaneous con-

ception (non-exposed group) from a singleton pregnancy were included. Multiple pregnancies were excluded. One 

hundred newborns per group were recruited and matched according to the mode of delivery.  

Interventions: The main outcome measure was prematurity at birth. Data were collected from the medical records of 

the newborns and reported on individual questionnaires. The t Student test was used to assess the differences in ges-

tational age between the two groups. The generalised linear model using binomial probability distribution was used 

for multivariate analysis to determine prematurity risk factors. All results with a p-value ≤ 0.05 were considered sta-

tistically significant. 

Results: Prematurity was significantly predominant in the exposed group (22% and 5%, respectively, p=0.002) com-

pared to the non-exposed group. The risk of prematurity in the exposed group was 4.4 times higher than in the non-

exposed group. After controlling for confounders (the maternal age, the sex of the baby, and maternal hypertension), 

this risk increased significantly from 4.4 to 7.67 (p=0.001). 

Conclusion: This study demonstrated the first evidence from our part of the world showing that in vitro fertilisation 

is an absolute risk of prematurity.  
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INTRODUCTION
Couple infertility is a major public health issue.1 It is 

mainly reported among women aged 35 years and above. 

The prevalence of infertility continues to grow in Africa, 

and in Cameroon, it ranges from 20 to 30%.2 With the 

high prevalence of infertility among couples, assisted re-

productive techniques (ART) is increasingly a treatment 

option for infertile couples. In vitro fertilisation (IVF) is 

one of the three main forms of artificial procreation. The 

others include artificial insemination (AI) and intra-cyto-

plasmic sperm injection (ICSI).3 In vitro fertilisation oc-

curs in several stages, from ovarian stimulation, oocyte 

puncture, getting a zygote after fertilisation, cleavage and 

embryonic development and then embryonic transfer into 

the uterus.4 

Several studies have been conducted on infertility and 

IVF globally. Most of these studies have focused on 

IVF’s economic and psychosocial aspects and maternal 

complications after IVF. Very few of them have assessed 

the prevalence of premature births among women who 

underwent IVF. In Africa, studies based on the risk of 

neonatal prematurity after IVF are sparse. However, 

some authors have reported a prevalence of premature 

births after IVF at 13.5% in Nigeria5, 58.3% in Sudan6 

and 10.9% in Mali.7 In Cameroon, there is a lack of stud-

ies considering premature births among women follow-

ing IVF. 
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This retrospective cohort study was conducted to deter-

mine the prevalence of prematurity and evaluate its risk 

in newborns after in vitro-fertilization compared to those 

from spontaneous conception (without any medical assis-

tance) in Yaoundé, Cameroon. 

 

METHODS 
Study design 

This study was a retrospective cohort study that lasted 

eight months, from February to September 2021. All 

newborns who met the inclusion criteria were recruited. 

 

Study setting 

This study was conducted at the Hospital Center for Re-

search and Application in Endoscopic Surgery and Hu-

man Reproduction (HCRAESHR) paediatrics depart-

ment in Yaoundé, Cameroon. It is a public administrative 

establishment responsible which offers assisted repro-

ductive technology services to women in the country. In 

addition, they provide high-level obstetrics and gynaeco-

logic while conducting research into endoscopy and hu-

man reproduction. The hospital comprises a maternity 

unit, six labour and delivery rooms, a pediatric depart-

ment (including a neonatology unit), and six operating 

rooms. In this hospital, all pregnancies from IVF, without 

exception, deliver by caesarean section. The hospital be-

gan offering IVF services in 2015. About 200 cases of 

IVF per year are reported. From March 2015 until Octo-

ber 2021, around 280 babies were born at the facility 

through the technique, with an average of 40 babies born 

from IVF per year. IVF is the only assisted reproductive 

technique used in this centre. During the IVF procedure, 

ovarian stimulation was performed either through natural 

or stimulation protocols. Stimulated protocols used prod-

ucts such as clomiphene citrate and exogenous gonado-

tropins (FSH and LH), allowing clinicians to remove the 

oocyte. In a natural cycle, the oocyte was removed before 

the LH peak occurs in the middle. In both protocols, 

when the oocyte matured, it was collected by the trans-

vaginal aspiration for fertilisation. Afterwards, the result-

ing embryos were incorporated into the maternal uterus 

either in a fresh or frozen, thawed state.  

 

Participants 

This study included all newborns from a singleton preg-

nancy after spontaneous conception and after IVF. All 

newborns from multiple pregnancies were excluded. The 

sample size was obtained using the formula from Serhier 

Z et al. 8 for cohort studies: 

 

 

Where N is the total sample size, n is the corresponding 

size in each group with equal size, Zα/2 is the normal de-

viation at a significant level (α), Z (1-β) is a normal devi-

ation at a power (1-β) with a confidence interval β. Thus, 

α = 5%, with Zα/2= 2 and β= 95% with Z (1-β) = Z (0.05) 

=1.6 were used in this study. P1 and P2 are the propor-

tions of the anomalies observed respectively in the expo-

sure and non-exposure groups obtained from previous 

studies, and P = (p1 + p2) / 2 is the average of these two 

proportions. However, due to the absence of studies on 

this topic in Cameroon, and after critically appraising the 

available literature, the current study used the prevalence 

obtained in the study of Traoré SO et al. in Mali. 7 The 

study highlighted neonatal prematurity in 2 groups, one 

from spontaneous pregnancies and one from IVF. There-

fore, from the reference study: p1 = 28.4%, p2 = 12.3% 

and p = 20.3%. Then, N = 2×4/0.04 =200 participants, 

comprised of 100 newborns in the exposure group (born 

after IVF) and 100 newborns in the non-exposure group 

(from spontaneous conception) at HCRAESHR. During 

the data collection, we matched the two groups according 

to the mode of delivery, with a matching coefficient of 

1.0.  

 

Procedure 

Data were collected using the hard copy of the newborns' 

birth medical records, stored in that hospital's pediatric 

department. These data were reported on a structured 

questionnaire and covered IVF underwent, gestational 

age, delivery mode, gender, birth weight, maternal parity, 

abortion and diseases in pregnancy. Therefore, all chil-

dren born before 37 weeks of gestational age, based on 

the clinical estimate, were considered as premature and 

all newborns with a birth weight under 2.5 kg were con-

sidered to have a low birth weight.9 No iatrogenic pre-

term delivery was carried out in this sample. 

 

Statistical analysis 

The collected data were entered and analysed using SPSS 

(statistical package of social science) software version 

23.0 and Excel 2013 for Windows version 13.0. Fre-

quency tables were generated, and the two groups were 

compared using the Chi-square test, t Student test, and 

one-way ANOVA (analysis of variance). The relative 

risk was calculated to highlight the risk of prematurity in 

newborns after IVF without considering the effects of 

confounding factors like the sex of the baby, the maternal 

age and the maternal disease in pregnancy, such as hy-

pertension. Statistical significance was set at p ≤0.05 with 

a 95% confidence interval and an error of 5%. The out-

comes identified as significant at univariate analysis 

(with a p-value ≤0.2) were subjected to generalised linear 

models using binomial probability distribution while in-

cluding potential confounding factors.  
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All variables without a significant result (p ≤0.05) were 

eliminated, and the model was repeated until only all the 

significant risk factors of prematurity remained. 

 

Ethical consideration 

Ethical clearance was obtained from the University of 

Ibadan/University College Hospital, Ibadan (UI/UCH) 

Ethics Committee with the reference number 

UI/EC/20/0473. 

 

RESULTS 
Socio-demographic characteristics of participants 

All participants were Cameroonian. The two groups were 

homogeneous concerning their mode of delivery. Our 

sample comprised 40 males and 60 females in each 

group. 

 

Maternal characteristics 

 Mothers of newborns following IVF were significantly 

older at conception than those of newborns from sponta-

neous pregnancies (40.55 + 8.35; CI: 38.89-42.21 and 

35.72 + 5.01 years; CI: 34.73-36.71, respectively) (p< 

0.001). The minimum and maximum maternal ages were 

26 and 61 years old in the exposed group compared to 23 

and 49 years old in the non-exposed group. Moreover, the 

prevalence of primiparity and abortion was significantly 

predominant in the exposed group compared to the non-

exposed group (20 % and 7%; p=0.007) for primiparity 

and 71% and 43%; p<0.001 for abortion). 

 

In contrast, the prevalence of disease in pregnancy was 

homogenous in the two groups. These were arterial hy-

pertension (12%), diabetes (7%), hepatitis B (4%), hepa-

titis C (3%), Sickle cell disease (5%) and acquired im-

mune deficiency syndrome (AIDS) (1%). 

 

Mode of delivery 

Newborns in the two groups were all born through cesar-

ean section. In the exposed group, cesarean section was 

indicated for precious pregnancies due to IVF (infertil-

ity). In the non-exposed group, indications of cesarean 

sections were acute fetal distress (26%), double scar on 

the uterus (21%), contracted pelvis (17%), uterine rup-

ture (3%), prolonged labour (8%), umbilical cord pro-

lapse (4%), placenta praevia (3%), pre-eclampsia (4%), 

myomata of the uterus (4%) and breech presentation (10 

%). 

 

Premature births 

Prematurity at birth was significantly predominant in 

newborns following IVF compared to those conceived 

spontaneously (22% and 5%, respectively; p= 0.002). 

Among these premature births, 11% from the exposed 

group weighted less than 2000g compared to 2% in the 

non-exposed group.  

Furthermore, 10% of the exposed group weighted be-

tween 2000-2500g compared to 3% in the non-exposed 

group. Newborns in the exposed group had 4.4 times (CI: 

1.73-11.16) higher risk of being born prematurely than 

those in the non-exposed group). 

 

After controlling for the potential confounding factors 

such as their sex, maternal age and diseases in pregnancy 

like hypertension, the risk increased significantly, from 

4.4 to 7.67 (p=0.001) (see Table 1). 

 

Table 1 Adjusted relative risk (RR), predicting neonatal 

prematurity by selected variables (F= 200) (Constant:-

4.96) 
Variables <37 

weeks 

(F= 27) 

≥ 37 

weeks 

 (F= 

173) 

Crude 

RR 

(95% CI) 

Adjusted 

RR  

[95% CI] 

B P value 

1. IVF 
      

Yes 22 78 4.4 [1.74-

11.16 

7.67 

[2.41-
24.42] 

2.04 0.001 

No 5 95 Ref Ref 
  

2. Hyper-

tension 

      

Yes 10 12 4.31[2.24-

8.3] 

13.4 

[3.98-
45.08] 

2.6 <0.001 

No 17 161 Ref Ref 
  

3. Sex 
      

Feminine 22 98 3.37 

[1.22-
9.31] 

5.84 

[1.73-
19.65] 

1.76 0.004 

Masculine 5 75 Ref Ref 
  

F: Frequency. Ref: Reference. CI: Confidence interval. RR: Relative 

risk. 

 

DISCUSSION 
Mothers who conceived by IVF were aged, on average, 

40.55 years old, and those who spontaneously conceived 

were 35.72 years old. Maternal age was significantly pre-

dominant in the exposed group compared to the unex-

posed group. 

 

Indeed, this is explained by the fact that, from the age of 

40 years old, the fertility rate of Cameroonian women 

tends to be at its lowest, almost close to zero, which is 

equal to 0.02.10 Consequently, this increases the risk of 

infertility. Among these women, pushing them more and 

more to access medically assisted procreation techniques 

such as IVF. 

 

The results of Ezechi et al. 5 are similar to the present 

study’s findings, reporting a similarly advanced age in 

mothers who have undergone IVF compared to those 

who conceived naturally. They reported a significant dif-

ference of 6 years between these two groups. 
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A significant predominance of maternal primiparity and 

abortion was reported in the exposed group compared to 

the unexposed group. In fact, the underlying explanation 

stems from the fact that from the age of 40, there is an 

accelerated decline in the production of quality 

ovum.11This leads to the increased formation of abnormal 

ova called aneuploid ova, which would be unable to be 

fertilised because of their chromosomal abnormalities. 

Even if fertilisation occurs, the resulting embryo carrying 

the abnormality would cause abortions.12 This is one of 

the reasons why the mothers of the exposed group, being 

older, were those who have had the most abortions in the 

past or the most likely to have never conceived before. 

 

The results agree with those of Ezechi et al. in Nigeria,5 

which identified a significant predominance of abortions 

in mothers of newborns from ART like IVF, compared 

with those of newborns from spontaneous conception 

(22% compared to 2.4%). On the contrary, the results of 

the study by Traoré et al. in Mali, 7 disagreed with those 

of the current study, revealing an equal and non-signifi-

cant primiparity prevalence in the two groups of 49.78%. 

This could be because Traore et al., in their study, 

matched the two groups according to maternal parity. 

 

This study’s findings show a significant predominance of 

prematurity in newborns after IVF compared to those 

conceived spontaneously (22% and 5%, respectively). 

The exposed newborns were 4.4 times riskier to be born 

prematurely than those of the unexposed group. Other re-

searchers have obtained results similar to that of this 

study.6,7,13-18 They all achieved a significantly higher 

prevalence of preterm birth after using ART like IVF, 

compared to spontaneously conceived births. Several 

theories could explain this predominance. First, the age-

ing of the woman would lead to ovarian functional disor-

ders and vascular endothelial lesions, responsible for 

ovarian degeneration as well as a poor response to ovar-

ian stimulators; 19,20subsequently, the type of transfer per-

formed during the IVF procedure would also affect the 

prognosis for the weight of the newborn. Unlike cleavage 

and fresh transfers, blastocyst transfer and thaw-frozen 

transfer would lead to premature births.21  

 

Moreover, in thawed frozen transfer cycles, the stimu-

lated protocol, particularly the one based on estrogen-

progesterone, would significantly increase neonatal 

prematurity (OR = 1.33, P<0.001) compared to the natu-

ral protocol.21 Furthermore, it is known that criteria such 

as the sex of the newborn, the maternal age at conception, 

and some diseases in pregnancy like hypertension, diabe-

tes, and infectious diseases may expose the newborn to 

prematurity.22 But in this study, only the sex of the baby, 

arterial hypertension as a maternal disease in pregnancy, 

were significantly associated with prematurity.  

And after controlling for these confounders, the risk of 

being born prematurely after IVF than after spontaneous 

conception was still significant.  

 

These findings, however, are comparable to those of Gor-

gui et al.13, Dunietz et al.14, Marino et al.17, Hayashi et 

al.18 and Raatikainen et al.23 Indeed, they all found IVF 

as a significant risk factor of prematurity, while control-

ling the effects of the similar confounders as considered 

in the present study.  

 

This study is similar to other studies, which assessed the 

risk of prematurity in infants conceived by IVF. 6,7,15,16It 

also shares similarities with other studies, which used na-

tionally representative data in the analysis by extending 

the risk of occurrence of neonatal prematurity to other 

types of assisted reproduction techniques such as artifi-

cial insemination and intracytoplasmic sperm injec-

tion.14,15 

 

However, there are also notable differences. This study 

differs from others in measuring gestational age, repre-

senting the term of pregnancy and defining premature 

birth. It used gestational age based on clinical estimation, 

as did Dunietz et al.14 However, some studies have used 

abdominal and vaginal ultrasound to assess the gesta-

tional age of newborns.7,13 Some studies, on the other 

hand, have used Dubowitz's criteria to estimate the ges-

tational age after evaluating the neurological maturity of 

the premature baby.6 

 

One of the strengths of this study is that, in line with a 

similar study by Barbuscia A et al.15, a retrospective co-

hort study was conducted. This meant prematurity was 

assessed in newborns conceived through in vitro fertili-

sation, representing the exposure factor. This was in con-

trast to similar studies, which instead employed case-con-

trol study designs with confusion about the notion of ex-

posure (to IVF).6,7,13  

 

Another strength is that this study excluded multiple 

pregnancies commonly known to result in premature 

births.22 Furthermore, after obtaining a significant preva-

lence of premature births in the exposed group, an addi-

tional analysis was performed by controlling the potential 

effect of other variables known to cause premature births, 

such as sex of the newborn, maternal age, some maternal 

disease in pregnancy like hypertension, diabetes, and in-

fectious diseases. This was done to clearly highlight the 

effect of IVF on premature births. The low success rate 

of in vitro fertilisation in Cameroon, associated with the 

resulting limited access to newborns’ medical records, 

explains that the sample size was not too large, counting 

as a weakness of this study.  
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This study showed that conducting in-vitro fertilisation is 

a risk factor for premature birth. It is, therefore, necessary 

to wonder if the damage caused by this technique, not yet 

well mastered in the context of this study, is only limited 

to prematurity or whether it could lead to other associated 

diseases. For example, it raises concerns about whether 

the methods of embryo transfer employed when perform-

ing in vitro fertilisation would not influence the abnormal 

aneuploid ova (common in infertile women older) and 

would not lead, in the event of pregnancy, to abnormal 

morphological and genetic modifications since egg 

would be resulting from an abnormal ovum. In other 

words, would IVF also lead to congenital and genetic dis-

eases?  

 

Thus, future research and researchers should consider in-

depth and large-scale studies on the adverse effects of 

IVF on the health of newborns. It would also be important 

to investigate the different stages of this technique, which 

would be incriminated, to improve that technique and re-

duce or cancel those illnesses. 

 

CONCLUSION 
This study reported a high predominance of prematurity 

in newborns from IVF compared to those born spontane-

ously. In addition, it clearly demonstrated that the risk of 

being born prematurely is higher in newborns conceived 

from IVF compared to those from spontaneous pregnan-

cies, even after controlling for confounders. This shows 

that IVF is an absolute risk factor for premature births.  

 

REFERENCES 
1. World Health Organization (WHO). Infertility. 

https://www.who.int/health-topics/infertility. Ge-

neva. WHO 2022.  

2. Nana PN, Wandji JC, Fomulu JN, Mbu RE, Leke 

RJI, Woubinwou MJ. [Psychosocial aspects in in-

fertile patients at the main maternity unit of the cen-

tral hospital of Yaounde, Cameroon]. Clin Mother 

Child Health. 2011; 8(1):1-5. French. 

3. Bouillon C, Fauque P. [Follow up of children con-

ceived by assisted reproductive technologies]. Arch 

Pediatr. 2013 May; 20(5):575-9. French. 

4. Wyns C. [In vitro fertilisation: what the medical 

doctor should know]. Louvain Med 2019: Proceed-

ings of the general medicine congress; 2019; Lou-

vain: 2019. p. 46-61. French. 

5. Ezechi OC, Ndububa VI, Loto OM, Ezeobi PM, 

Kalu BKE, Njokanma OF et al. Pregnancy, obstet-

ric and neonatal outcome after assisted reproduction 

in Nigerians. J Matern Fetal Neonatal Med. 2008; 

21(4):261–266. 

6. Gaily ZM, Elhussein EAE, Karar ZEAR. Short-

term outcome of in-vitro fertilisation babies (IVF) 

in Sudan. Sudan J Paed. 2010; 10:28-31. 

7. Traoré SO, Doumbia S, Koné J, Samaké A, Traoré 

A, Diakité N et al. Comparative study of induced 

pregnancies and spontaneous pregnancies in a level 

II, hospital in Bamako District Mali. Mali Med. 

2019; 34(3):6-11. 

8. Serhier Z, Bendahhou K, Abdelaziz AB, Othmani 

MB.  [How to calculate the sample size of observa-

tional studies]. Tunis Med. 2020; 98(1):5-6. French. 

9. WHO resources: a nationwide directory. WHO rec-

ommendations on interventions to improve preterm 

birth outcomes. https://www.apps.who.int/ han-

dle/9789241508988_eng. Geneva. WHO. 2015. 

10. National Institute of Statistics (Cameroon). 2018 

Cameroon demographic and health survey. Sum-

mary report. The demographic and health survey 

program, Rockville, Maryland, (USA); 2018. Re-

port No.: SR266 sponsored by the department of 

public health, the statistical, economic and social re-

search and training centre for Islamic countries, the 

centre Pasteur du Cameroun and the international 

reference centre Chantal Biya. 

11. www.msdmanuals.com [internet]. Michigan: MSD 

manual consumer version; c2020 [cited 2020 Sep]. 

Available from: 

 https://www.msdmanuals.com/home/women-s-

health-issues/infertility/problems-with-eggs. 

12. Nakagawa S, FitzHarris G. Intrinsically defective 

microtubule dynamics contribute to age-related 

chromosome segregation in mouse oocyte meiosis. 

Curr Biol. 2017; 27(7):1040-1047. 

13. Gorgui J, Sheehy O, Traler J, Fraser W, Berard A. 

Medically assisted reproduction and the risk of pre-

term birth: A case–control study using data from the 

Quebec pregnancy cohort. CMAJ. 2020;8(1):208-

11. 

14. Dunietz GL, Holzman C, Zhang Y, Li C, Todem D, 

Boulet SL et al. Assisted reproduction and risk of 

preterm birth in singletons by infertility diagnoses 

and treatment modalities: a population-based study. 

J Assist Reprod Genet. 2017; 34:1529–1535. 

15. Barbuscia A, Martikainen P, Myrskylä M, Remes 

H, Somigliana E, Klemetti R et al. Maternal age and 

risk of low birth weight and premature birth in chil-

dren conceived through medically assisted repro-

duction. Evidence from Finnish population regis-

ters. Hum Reprod. 2020; 1–9. 

16. Augustine AO, Michael EA, Abieyuwa PO, Ken-

nedy OI, Gabriel O. In vitro fertilisation at a public 

hospital in Nigeria. Int Gynaecol Obstet. 2012; 118: 

56–60. 

17. Marino JL, Moore VM, Willson KJ, Rumbold A, 

Whitrow MJ, Giles LC, et al. Perinatal outcomes by 

http://www.ghanamedj.org/
https://www.who.int/health-topics/infertility
http://www.msdmanuals.com/


Original Article 
 
 

                                                                                              

127 
www.ghanamedj.org  Volume 57 Number 2 June 2023 

Copyright © The Author(s). This is an Open Access article under the CC BY license. 

mode of assisted conception and sub-fertility in an 

Australian data linkage cohort. PLoS One. 2014; 

9(1):e80398. PubMed PMID: 24416127.  

18. Hayashi M, Nakai A, Satoh S, Matsuda Y. Adverse 

obstetric and perinatal outcomes of singleton preg-

nancies may be related to maternal factors associ-

ated with infertility rather than the type of assisted 

reproductive technology procedure used. Fertil 

Steril. 2012; 98(4):922-8. 

19. Bonamy AKE, Parikh NI, Cnattingius S, Ludvigs-

son JF, Ingelsson E. Birth characteristics and subse-

quent risks of maternal cardiovascular disease: ef-

fects of gestational age and fetal growth. Circula-

tion J. 2011; 124:2839-46. 

20. Pell JP, Smith GC, Walsh D. Pregnancy complica-

tions and subsequent maternal cerebrovascular 

events: a retrospective cohort study of 119,668 

births. Am J Epidemiol. 2004; 159:336-42. 

21. Bu Z, Zhang J, Hu L, Sun Y. Preterm Birth in As-

sisted Reproductive Technology: An Analysis of 

More Than 20,000 Singleton Newborns. Front En-

docrinol (Lausanne). 2020; 11: 55881-9. 

22. Amri F, Fatnassi R, Negra S, Khammari S. [Man-

agement of premature neonates]. J Pediatr Pueric. 

2008; 21 (5-6):227-231. French. 

23. Raatikainen K, Kuivasaari-Pirinen P, Hippeläinen 

M, Heinonen S. Comparison of the pregnancy out-

comes of subfertile women after infertility treat-

ment and in naturally conceived pregnancies. Hum 

Reprod. 2012; 27 (4):1162-9.

 

 

http://www.ghanamedj.org/

