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	ABSTRACT

	
	Introduction. Adolescent delivery is associated with high risks of maternal and fetal morbidity and mortality. Anatomical immaturity, inadequate antenatal follow-up, and socio-economic vulnerability amplify these risks in low-income countries. This study aimed to characterize the mode of delivery, maternal complications, and fetal and neonatal outcomes of deliveries among adolescents in Garoua, Cameroon. Methods. Cross-sectional descriptive study with retrospective data collection from January to December 2023 in 8 health facilities in Garoua. All parturients aged 10–19 years were included. Variables included mode of delivery, maternal complications, maternal death, Apgar score, birth weight, neonatal referral, and perinatal prognosis. Data were analyzed with EPI INFO version 3.5.3. Results. 993 adolescent deliveries were recorded out of 3,031 total (32.76%), of which 604 complete files were analyzed. Vaginal delivery accounted for 84.60% and caesarean section for 15.40%. Traumatic complications occurred in 19.04%: vaginal tears (14.40%), cervico-vaginal tears (9.60%), cervical tears (7.45%), and uterine rupture (2.15%). Post-partum anemia was the commonest complication (19.37%). Maternal deaths occurred in 3.31%, with eclampsia as the leading cause (50%). Perinatal mortality was 9.27%; neonatal asphyxia was the main cause of neonatal death (48.23%). Conclusion. Adolescent delivery in Garoua carries a heavy burden of maternal and neonatal morbidity and mortality. Strengthening antenatal care, improving intrapartum surveillance, training obstetrical teams, and preventing early marriage are the pillars of an effective response.

	
	RÉSUMÉ

	
	Introduction. L'accouchement chez l'adolescente est associé à des risques élevés de morbidité et de mortalité maternelle et fœtale. L'immaturité anatomique, le suivi prénatal insuffisant et la vulnérabilité socio-économique amplifient ces risques dans les pays à faibles revenus. Cette étude visait à caractériser le mode d'accouchement, les complications maternelles ainsi que les issues fœtales et néonatales des accouchements chez les adolescentes à Garoua, au Cameroun. Méthodes. Étude descriptive transversale avec collecte rétrospective des données de janvier à décembre 2023 dans 8 formations sanitaires de Garoua. Toutes les parturientes âgées de 10 à 19 ans ont été incluses. Les variables étudiées comprenaient le mode d'accouchement, les complications maternelles, le décès maternel, le score d'Apgar, le poids de naissance, le transfert en néonatologie et le pronostic périnatal. Les données ont été analysées avec EPI INFO version 3.5.3. Résultats. 993 accouchements d'adolescentes ont été enregistrés sur 3 031 accouchements au total (32,76 %), dont 604 dossiers complets ont été analysés. L'accouchement par voie basse représentait 84,60 % des cas et la césarienne 15,40 %. Des complications traumatiques sont survenues dans 19,04 % des cas : déchirures vaginales (14,40 %), déchirures cervico-vaginales (9,60 %), déchirures cervicales (7,45 %) et rupture utérine (2,15 %). L'anémie du post-partum était la complication la plus fréquente (19,37 %). Les décès maternels sont survenus dans 3,31 % des cas, l'éclampsie en étant la principale cause (50 %). La mortalité périnatale était de 9,27 % ; l'asphyxie néonatale constituait la principale cause de décès néonatal (48,23 %). Conclusion. L'accouchement chez l'adolescente à Garoua représente une lourde charge de morbidité et de mortalité maternelles et néonatales. Le renforcement de la surveillance prénatale, l'amélioration de la surveillance intrapartum, la formation des équipes obstétricales et la prévention du mariage précoce constituent les piliers d'une réponse efficace.
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HIGHLIGHTS FOR READERS IN A HURRY
What is already known on this topic. Adolescent pregnancy carries higher risks of eclampsia, obstructed labour, uterine rupture, and perinatal death. In sub‑Saharan Africa, early marriage and limited access to quality obstetric care worsen outcomes. Data from northern Cameroon are scarce.
The problem this study addressed. This study described the mode of delivery, maternal complications, and fetal/neonatal outcomes among adolescent deliveries in Garoua, Cameroon.
What this study adds to our knowledge. Among 604 adolescents (mean age 17.7 years), vaginal delivery occurred in 84.6% and caesarean section in 15.4%. Traumatic complications affected 19.0% (vaginal tears 14.4%, cervico‑vaginal tears 9.6%, uterine rupture 2.2%). Post‑partum anaemia was common (19.4%). Maternal mortality was 3.3% (20 deaths), mainly from eclampsia (50%). Perinatal mortality reached 14.9% (5.6% stillbirths, 9.3% early neonatal deaths). Neonatal asphyxia caused nearly half (48.2%) of neonatal deaths.
How this is relevant to practice, policy, or further research. The high rates of uterine rupture (2.2%), maternal death (3.3%), and perinatal mortality (14.9%) are unacceptable. Immediate priorities include: (1) strengthening antenatal care to detect hypertensive disorders early; (2) training delivery room staff in emergency obstetric care; (3) preventing early marriage and adolescent pregnancy through community programmes; and (4) ensuring referral systems for complicated cases. A prospective cohort study tracking interventions is needed.


INTRODUCTION
Adolescent childbirth delivery in girls aged 10–19 years remains a critical public health concern in sub-Saharan Africa, where the adolescent birth rate stands at 101 per 1,000 women aged 15–19 as of 2021 [3,4]. Globally, approximately 21 million adolescent girls in low- and middle-income countries become pregnant each year, of whom about 12 million give birth [5].
Adolescent mothers face disproportionate obstetric risks compared to adult women, including a two-fold higher risk of death during childbirth [6]. These risks arise from the anatomical immaturity of the adolescent pelvis and perineum [7,8], the higher prevalence of hypertensive disorders [9,10], poor intrapartum surveillance, and delays in emergency obstetric care [2]. Neonates born to adolescent mothers are also at elevated risk of low birth weight, preterm birth, neonatal asphyxia, and death [1,11,12].
Uterine rupture, a particularly catastrophic complication, has been associated with previous uterine scars, obstructed labor, and inadequate intrapartum monitoring conditions disproportionately affecting adolescents in low-resource settings [13]. Neonatal asphyxia responsible for approximately 23% of global neonatal deaths remains the leading preventable cause of perinatal mortality in sub-Saharan Africa [14,15].
Despite this established evidence base, no study had previously examined delivery outcomes among adolescents specifically in Garoua. This study was designed to address this gap by describing the epidemiological, clinical, and prognostic aspects of adolescent deliveries in Garoua town.
METHODS
Study design and setting
This was a cross-sectional descriptive study with retrospective data collection from 1st of January to 31 December 2023. The study was conducted in 8 health facilities in the city of Garoua, northern Cameroon: the Regional Hospital of Garoua (HRG), the two Community Medical Centres (CMA) of Laïndé and Djamboutou, and 5 Integrated Health Centres (Kolléré, Ngalbidjé, Poumpoumré, Bocklé, and Takasko). All facilities had a delivery room and equipment for instrumental delivery.
Participants
All parturients aged 10–19 years who delivered in one of the study facilities during the study period were included. Of 993 adolescent deliveries identified, 604 files with complete data were retained after exclusion of 389 incomplete records.
Variables
The main variables were: foetal presentation; state of membranes; foetal heart rate; amniotic fluid colour; mode of delivery (vaginal spontaneous, instrumental, or caesarean); maternal complications (traumatic: tears, uterine rupture; delivery: retained placenta, atony, coagulopathy; postpartum: anaemia, infection, thromboembolism); maternal death and its cause; and neonatal outcomes (Apgar score at 1 and 5 minutes, birth weight, referral to neonatology, and perinatal prognosis).
Statistical analysis
Data were entered and analysed using EPI INFO version 3.5.3. Results are expressed as absolute frequencies and proportions. The study was approved by the Regional Committee for Health Research Ethics of the North (Ref. N°0011/CERSH/NO/2024) and conducted in compliance with the Declaration of Helsinki [16].
RESULTS
Frequency
Of 3,031 deliveries recorded, 993 involved adolescents (32.76%). After exclusion of 389 incomplete records, 604 files were analysed. The mean age was 17.73 ± 1.21 years (range 12–19). The 18–19 year age group predominated (58.94%), 86.42% were married, and 74.34% were primigravida.
Obstetric parameters at admission
At admission, 93.87% of presentations were cephalic, 4.80% breech, and 0.83% transverse. Ruptured membranes were present in 67.38% of parturients. Foetal heart rate was normal in 91.39% of cases; 3.31% had no FHR (foetal death in utero). Among those with ruptured membranes (n=407), meconium-stained amniotic fluid was present in 25.55% (Table I).




	Table I: Obstetric parameters at admission

	Variable
	N
	%

	Foetal Heart Rate (FHR)
	
	

	Normal (120–160 bpm)
	552
	91.39

	Tachycardia (>160 bpm)
	26
	4.30

	Bradycardia (<120 bpm)
	6
	0.99

	Absent (death in utero)
	20
	3.31

	State of membranes
	
	

	Intact
	197
	32.62

	Ruptured
	407
	67.38

	Foetal presentation
	
	

	Cephalic
	567
	93.87

	Breech
	29
	4.80

	Transverse
	5
	0.83

	Amniotic fluid colour (if ROM, n=407)
	
	

	Clear
	271
	66.58

	Meconium-stained
	104
	25.55

	Blood-stained
	29
	7.13



Mode of delivery
Vaginal delivery accounted for 84.60% and caesarean section for 15.40%. Among vaginal deliveries (n=511), 91.59% were spontaneous, 7.24% required an episiotomy, and 1.17% used vacuum extraction. Among caesarean sections (n=93), 10.75% required laparotomy for uterine repair following uterine rupture. The caesarean section rate of 15.40% falls within the WHO recommended range of 10–15% [17] (Table II).

	Table II: Mode of delivery and associated procedures

	Variable
	N
	%

	Mode of delivery
	
	

	Vaginal delivery
	511
	84.60

	Caesarean section
	93
	15.40

	If vaginal delivery (n=511)
	
	

	Spontaneous (non-instrumental)
	468
	91.59

	Episiotomy
	37
	7.24

	Vacuum extraction
	6
	1.17

	If caesarean section (n=93)
	
	

	No additional procedure
	81
	87.10

	Laparotomy for uterine repair
	10
	10.75

	Laparotomy for Hysterectomy
	1
	1.08

	Indicated for acute foetal distress
	1
	1.08



Maternal complications
Traumatic complications occurred in 19.04% of deliveries. Vaginal tears were the most frequent (14.40%), followed by cervico-vaginal tears (9.60%), cervical tears (7.45%), and uterine rupture (2.15%). Delivery complications included acute anaemia requiring transfusion (4.97%), retained placenta (2.48%), uterine atony (2.15%), and coagulopathy (1.49%). Post-partum anaemia was the most frequent post-partum complication (19.37%), followed by infection (6.79%) and thromboembolic disease (1.66%) (Table III).


	Table III: Distribution of maternal complications

	Complication
	N
	%

	Traumatic complications
	
	

	Vaginal tears
	87
	14.40

	Cervico-vaginal tears
	58
	9.60

	Cervical tears
	45
	7.45

	Uterine rupture
	13
	2.15

	Bladder injury
	1
	0.17

	Delivery complications
	
	

	Anaemia requiring transfusion
	30
	4.97

	Retained placenta
	15
	2.48

	Uterine atony
	13
	2.15

	Coagulopathy (DIC)
	9
	1.49

	Post-partum complications
	
	

	Post-partum anaemia
	117
	19.37

	Infection/endometritis
	41
	6.79

	Thromboembolic disease
	10
	1.66



Maternal deaths
Maternal deaths occurred in 20 cases, a rate of 3.31%. Eclampsia was the leading cause (50%), followed by postpartum haemorrhage (30%), hypertension (10%), severe pre-eclampsia (5%), and uterine rupture (5%) (Table IV).

	Table IV: Distribution by cause of maternal death (N=20)

	Cause of Death
	N
	%

	Eclampsia
	10
	50.0

	Postpartum haemorrhage
	6
	30.0

	Severe hypertension
	2
	10.0

	Severe pre-eclampsia
	1
	5.0

	Uterine rupture
	1
	5.0



Neonatal and perinatal outcomes
At 1 minute of life, 14.07% of neonates had an Apgar score ≤3 (severe asphyxia). At 5 minutes, 6.29% had Apgar = 0 (early neonatal death). Low birth weight (<2,500 g) was present in 8.28% and macrosomia (≥4,000 g) in 2.81%. 22.52% of neonates were referred to neonatology, mainly for neonatal asphyxia (12.91%), prematurity (4.30%), and hypertensive mother (3.15%). Perinatal mortality was 9.27%: stillbirths 5.63%, early neonatal deaths 3.64%. Neonatal asphyxia was the leading cause of neonatal death (48.23%) (Tables V and VI).

	Table V: Apgar score distribution at 1 and 5 minutes

	Apgar Score
	At 1 min (n)
	At 1 min (%)
	At 5 min (n)
	At 5 min (%)

	0/10
	33
	5.46
	38
	6.29

	3/10 (severe asphyxia)
	52
	8.61
	14
	2.32

	7/10 (moderate)
	385
	63.74
	173
	28.64

	10/10 (normal)
	134
	22.19
	379
	62.75







	Table 6: Perinatal prognosis and causes of neonatal death

	Perinatal Outcome
	N
	%

	Alive
	514
	85.10

	Stillbirth
	34
	5.63

	Early neonatal death
	56
	9.27

	Cause of neonatal death (n=85)
	
	

	Neonatal asphyxia
	41
	48.23

	Congenital malformation
	14
	16.47

	Uterine rupture
	9
	10.59

	Prematurity
	8
	9.41

	Foetal growth restriction
	5
	5.88

	Cord prolapses
	3
	3.53

	Severe pre-eclampsia
	3
	3.53

	Abruption placentae (HRP)
	2
	2.35

	Idiopathic
	3
	3.53



DISCUSSION
Frequency of adolescent deliveries
The frequency of adolescent deliveries in our series (32.76%) markedly exceeds published rates from comparable African settings: 19.61% in Bamako [18], 3.66% in Lomé [19], and 9.3% at Yaoundé Central Hospital [13]. The elevated rate in Garoua reflects the high prevalence of early marriage (86.42% of adolescents were married), restricted access to contraception, and low educational attainment [20,21].
Mode of delivery
Vaginal delivery accounted for 84.60% of cases, consistent with the 75.9–94.8% range reported in the African literature [18,22]. The caesarean section rate (15.40%) falls within the WHO’s recommended 10–15% range at population level [17]. The instrumental delivery rate (1.17%) was very low compared to the 8.4–26.9% range cited in the international literature [22], largely attributable to limited training of midwives in vacuum extraction techniques. Notably, 10.75% of caesarean sections required laparotomy for uterine repair, reflecting a high rate of uterine rupture (2.15%), associated with obstructed labour secondary to cephalopelvic disproportion and delayed referral [13].
Traumatic complications
Traumatic complications affected 19.04% of deliveries, with vaginal tears (14.40%) and cervico-vaginal tears (9.60%) being the most common. The anatomical basis for these complications is the immaturity of the perineal musculature and the narrowness of the vulvar introitus in adolescents [7]. The low rate of episiotomy (7.24%) relative to the high rate of spontaneous tears suggests that episiotomy may be underutilized in some facilities.
Maternal mortality
The maternal death rate of 3.31% considerably exceeds figures reported from comparable African settings. Eclampsia (50% of deaths) was the dominant cause, followed by postpartum hemorrhage (30%). The high eclampsia-specific mortality reflects late presentation to care, inadequate pre-eclampsia screening at ANC, and limited availability of magnesium sulphate [9,10,23].
4.5. Neonatal asphyxia and perinatal mortality
Neonatal asphyxia was identified in 14.07% of neonates at 1 minute (Apgar ≤3), and was the leading cause of neonatal death (48.23%) consistent with published data from the region, where asphyxia accounts for 23–48% of neonatal deaths in central and east Africa [24,25]. Meconium-stained amniotic fluid (present in 25.55% of cases) is a recognised independent risk factor for perinatal asphyxia [26]. The perinatal mortality of 9.27% is higher than more recent comparable series, underscoring the need for urgent intervention.
Study strengths and limitations
The main strength of this study is its multi-site design encompassing 8 health facilities across both health districts of Garoua, providing a representative picture of adolescent delivery outcomes at the city level. Limitations include the retrospective design with associated risk of incomplete data (389 excluded records; 39.2% exclusion rate) and the inability to establish causal relationships. Prospective studies are needed to better characterise risk factors for the most severe outcomes.
CONCLUSION
Adolescent delivery in Garoua is characterised by a high frequency (32.76%), significant traumatic complications (19.04%), and elevated maternal (3.31%) and perinatal (9.27%) mortality. Neonatal asphyxia is the leading cause of neonatal death, and eclampsia the primary cause of maternal death. Immediate priorities include: reinforcing antenatal surveillance with systematic pre-eclampsia screening; improving training in newborn resuscitation for delivery room staff; expanding access to magnesium sulphate; and addressing the structural determinants of early pregnancy particularly early marriage and low female educational attainment. A national programme targeting the specific vulnerabilities of adolescent parturients in northern Cameroon is urgently needed.
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