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Maternal and fetal mortality  
in adolescent patients

Adolescent pregnancy represents a major health problem 
worldwide, because it is associated with multiple maternal 
and fetal complications, the most important one being 
maternal death. According to the specialty literature, the 
leading cause of death among adolescents is represented by 
adverse outcomes associated with pregnancy. Also, in this 
group of patients there is a high risk of sexually trans mit-
ted diseases. The most common obstetrical com pli ca tions 
in pregnant adolescents are preeclampsia and eclam p sia, 
which increase the risk of maternal and fetal mor ta li ty. 
Re gar ding the neonatal outcomes, it has been de mon stra-
ted that newborns from adolescent patients have a higher 
risk of preterm birth, low birth weight and stillbirth. All these 
com pli ca tions may be due to the physical and biological im-
ma tu rity, but also may be the result of the lack of antenatal 
care. We performed a retrospective study in the Department 
of Obstetrics and Gynecology of the University Emergency 
Hos pi tal Bucharest between 30 September 2020 and 30 Sep-
tem ber 2022. The study included three adolescents who gave 
birth and were declared dead in our unit, and a control group 
of five adult patients with the same characteristics. The 
aim of the study was to establish the incidence and the risk 
factors of mortality among adolescents compared to adult 
women. The neonatal status was established by neonatology 
team. The results showed that the incidence of maternal 
mortality is higher in adolescent patients com pared to the 
adult ones as reported to all patients who gave birth. The 
patients aged between 35 and 40 years old had the highest 
rate of mortality, followed by the group of patients aged 
between 18 and 19 years. The lack of antenatal care had an 
important significance in both groups. Fetal mortality was 
similar in both adolescent and adult groups.
Keywords: adolescent pregnancy, mortality, fetal death, 
maternal death

Sarcina în rândul adolescentelor reprezintă o problemă majoră 
de sănătate publică în lumea întreagă, deoarece asociază nu-
me roase complicații materno-fetale, cea mai importantă fiind 
reprezentată de decesul matern. Potrivit literaturii de spe cia-
li ta te, principala cauză de deces în rândul adolescentelor este 
aso cia tă complicațiilor sarcinii. De asemenea, în acest grup 
po pu la țio nal există un risc crescut de boli cu transmitere se xua-
lă. Cele mai frecvente complicații obstetricale întâlnite în rândul 
adolescentelor gravide sunt preeclampsia și eclampsia, care 
cresc semnificativ mortalitatea maternă şi fetală. În ceea ce 
pri veș te prognosticul neonatal, s-a demonstrat că nou-născuții 
pro ve niți din mame adolescente au un risc crescut de naștere 
pre ma tură, greutate scăzută la naștere și de moarte fetală 
pe ri par tum. Toate aceste complicații pot fi datorate imaturității 
fi zi ce și biologice, dar pot fi și rezultatul lipsei dispensarizării 
adec va te a sarcinii. Am efectuat un studiu retrospectiv în Clinica 
de obstetrică și ginecologie a Spitalului Universitar de Urgență 
București, în perioada 30.09.2020-30.09.2022, care a inclus 
trei paciente adolescente care au născut și au fost declarate 
de ce da te în clinica noastră și un grup de control alcătuit din 
cinci pa cien te adulte prezentând aceleași caracteristici. Scopul 
stu  diu lui a fost de a stabili incidența și factorii de risc asociați 
de ce su lui matern în rândul pacientelor adolescente comparativ 
cu cele adulte. Statusul neonatal a fost evaluat de către echipa 
de neonatalogie. Rezultatele au evidențiat că mortalitatea ma-
ter nă este mai crescută în rândul adolescentelor comparativ cu 
cele adulte, raportat la numărul total de nașteri din ca drul cli ni-
cii. Cea mai ridicată incidență a mortalității a fost în re gis trată 
în categoria de vârstă 35-40 de ani, urmată de cea cu prin să 
între 18 şi 19 ani. Lipsa controalelor prenatale a avut o im por-
tan ță semnificativă în ambele grupe. Mortalitatea fetală a fost 
similară în cele două categorii de paciente.
Cuvinte-cheie: sarcina la adolescente, mortalitate, deces fetal, 
deces matern
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Introduction
Adolescence is defined by World Health Organization 

(WHO) as the period of transition from childhood to 
adult lifetime in the population aged between 10 and 19 
years old(1,2). The incidence of births among adolescents 
is estimated to be 12 million in girls aged between 15 
and 19 years old, and 777,000 in girls below 15 years old. 
These numbers are related to low- and middle-income 
countries, which represent the majority of the cases(3-5). 

The sexual behavior during adolescence presents a 
high risk of sexually transmitted diseases (STDs) and 
of unintended pregnancy(1,6). The most discussed STD 

is the human immunodeficiency virus (HIV) infection, 
because it may have consequences in every moment of 
life, including pregnancy. In 2016, it was estimated that 
more than 2 million of adolescents were HIV-positive(7-9). 
Despite this infection, other STDs were demonstrated to 
have the second incidence rate in the population group 
aged between 15 and 19 years old(7,10). Even though there 
are treatments for STDs, including HIV, the lack of medi-
cal care associates a high risk of morbidity, mortality and 
other complications(7,11).

Regarding the pregnancy during adolescence, stud-
ies have shown that its complications and the adverse 



23

ginecologia

Year X • No. 38 (4/2022)

outcomes associated to childbirth represent the main 
cause of death in this population, especially in developing 
countries(12,13). The most common complications related 
to adolescent pregnancy are preeclampsia and eclamp-
sia which may have a negative impact on the maternal 
and fetal status, by increasing the risk of mortality(12,14). 
Adolescents have a double risk of death during childbirth 
compared to adult women(15). An important mention is 
that 13% of all maternal deaths worldwide occur in preg-
nant adolescents(15). 

An analysis of data from 38 countries estimated that 
the risk of death per birth in girls aged between 15 and 19 
years old is 28% higher than in patients aged between 20 
and 24 years old(16,17). The studies are uniform; data from 
Australia showed that the maternal mortality is higher 
in adolescents compared to adult women(16,18). Research 
demonstrates that age is an independent risk factor for 
maternal mortality, therefore the risk increases as the age 
is lower, especially below 15 years old, even in developing 
and developed countries(16,19). 

Also, the perinatal mortality is higher in adolescents. 
Studies have shown that this population has a mortal-
ity rate among infants 60% higher than those of adult 
patients(15,20). Stillbirth among adolescents was found to 
have an increased prevalence, which may be explained by 
various conditions such as obstetrical complications, infec-
tions during pregnancy or congenital malformations(21,22). 
Despite these causes, it was demonstrated that most of 
these outcomes are due to improper antenatal care(15).

The aim of this study is to analyze the incidence and 
the risk factors for maternal and fetal death among ado-
lescent patients compared to adult ones.

Materials and method 
We performed a retrospective study in the Depart-

ment of Obstetrics and Gynecology of the University 
Emergency Hospital Bucharest during a period of two 
years, between 30 September 2020 and 30 September 
2022. We analyzed adolescent patients who delivered 
and were declared dead after birth in our hospital. The 
neonatal status was assessed by birth weight and by the 
1-minute Apgar score given by neonatology team. The 
study included three adolescent patients who were de-
clared dead during the two analyzed years, and a control 
group of five adult patients with the same characteristics.  

The information regarding pregnancy and neona-
tal data was retrieved from the hospitalization sheets 
and the Base Data System of the University Emergency 
Hospital Bucharest. Maternal age was defined as that 
recorded at the time of hospital admission.

Results 
In the analyzed period of time, there were eight patients 

declared dead after delivery, representing a percentage of 
0.19% of all patients who delivered in our unit. Regarding 
the stratification cases in adolescent and adult patients, 
the rate of maternal mortality among adolescents was 
1.04%, while in adult group it was 0.12% (Figure 1). 

Concerning the maternal mortality registered in our 
study (n=8), the percentage recorded in the adolescent 
group was 37.5%, while in the control group the rate was 
62.5%. The distribution of maternal mortality in rela-
tion to maternal age is presented in Figure 2. 

The two analyzed groups were divided according to 
maternal age, area of residence, parity, status of prena-
tal care, mode of delivery, gestational age and neonatal 
outcomes evaluated by stillbirth status, 1-minute Apgar 
score and birth weight (Table 1).

In the study group, the causes of death were: multiple 
organ dysfunction syndrome (66.67%, n=2) and brain 
death (33.33%; n=1). The causes of death among adult 
patients were, in the frequency order: multiple organ 
dysfunction syndrome (60%; n=3), and cardiogenic shock 
(40%; n=2). As presented, multiple organ dysfunction 
syndrome (MODS) was the most common cause of death 
in both groups, having an overall percentage of 62.5%. 
The trigger factors of MODS in the study and control 
groups are presented in Figure 3. 

In the study group, a HIV-positive pregnant adolescent 
who had a preterm delivery at 30 weeks of pregnancy was 
diagnosed 14 days after admission with Pneumocystis 
pneumonia, the trigger for MODS. Another adolescent 
patient, who gave birth at term, was diagnosed with 
postnatal encephalitis three days after admission; af-
ter several neurosurgical interventions, the evolution 
was unpropitious (Figure 4). Regarding the patient with 
brain death, the trigger factor was sudden onset convul-
sive seizures which led to cerebellar tonsils herniation, 
the diagnosis being established upon presentation in 
our emergency room. After multiple investigations, the 

98.96%

1.04%

Adolescent population
Pa�ents who gave
birth between
30.09.2020 and 30.09.2022

Pa�ents who were
declared dead
a�er delivery between
30.09.2020 and 30.09.2022

22

22

99.88%

0.12%

Adult population Figure 1. Distribution 
of maternal mortality 
in adolescent and adult 
patients
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� Pa�ents under 18 years old � Pa�ents aged between 18 and 19 years old
� Pa�ents aged between 30 and 34 years old � Pa�ents aged between 35 and 40 years old
� Pa�ents over 40 years old

12.50%12.50% Figure 2. Distribution 
of maternal mortality in 
relation to maternal age 

cerebral angiography described disrupted intracranial 
flow in bilateral cerebral arteries, which corresponded 
to cerebral death criteria (Figure 5).

In the control group, the patients presented various 
determinant factors which led to death. Eclampsia led in 

one case to acute kidney injury and need of hemodialysis. 
Besides the eclampsia consequences, the patient had an 
uninvestigated renal pathology (nephrolithiasis) which fa-
vorized the sudden onset of renal dysfunction (Figure 6). 
The patient with breast cancer (mixed ductal and lobular 

Table 1 Description of the patients included in the study

Demographic data Study group
(n=3)

Control group
(n=5)

Maternal age, mean (SD) 17.33 ± 1.15 38.4 ± 5.02

Area of residence

   Urban 33.33% (n=1) 60% (n=3)

   Rural 66.67% (n=2) 40% (n=2)

Parity

   Primiparous 66.67% (n=2) 40% (n=2)

   Multiparous 33.33% (n=1) 60% (n=3)

Prenatal screening

   Yes N/A 40% (n=2)

   No 100% (n=3) 60% (n=3)

Mode of delivery 

   Caesarean section (%) 33.33% (n=1) 80% (n=4)

   Vaginal delivery (%) 66.67% (n=2) 20% (n=1)

Gestational age (weeks), mean ± SD 35.55 ± 4.72 29.8 ± 5.93

Neonatal outcomes

Stillbirths (peripartum) 33.33% (n=1) 60% (n=3)

   Birth weight (grams), mean ± SD 2506.33 ± 744.66 1808 ± 1196.37

   1-minute Apgar score, mean ± SD 8.5 ± 2.12 2.33 ± 1.15

SD = standard deviation
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carcinoma) had multiple metastases, including liver, ver-
tebrae and lungs, therefore she had an accelerated unfa-
vorable evolution (Figure 7). The patient with scleroderma 
was diagnosed with posterior reversible encephalopathy 
syndrome (PRES) 24 hours after delivery; the progression 
of scleroderma crisis was fulminant, resulting in maternal 
death (Figure 8). The determinant factors for the cardio-
genic shock were endocarditis in one case, while in the 
other case the cause remained unknown.

Regarding the fetal prognosis, we registered 33.33% 
(n=1) of stillbirths in the group of adolescent patients. 
The reason of death was represented by placental dys-
function due to multiple maternal disorders. In the con-
trol group, the percentage of antepartum stillbirths was 
slightly increased (40%; n=2), the placental dysfunction 

due to eclampsia and cardiac pathology being the lead-
ing causes. In this group, we also registered an early 
neonatal death due to extreme prematurity (20%; n=1). 
Also, 66.67% of the newborns in the study group had 
a favorable prognosis, while in the control group the 
favorable outcome was registered in 40% of the cases. 

The birth weight was significantly higher in the study 
group compared to the control group (2506.33±744.66 
versus 1808±1196.37). The difference is correlated with 
gestational age (35.55 ± 4.72 versus 29.8±5.93), the high 
risk of preterm delivery in the second group being caused 
by patient’s underlying pathology (breast cancer, sclero-
derma crisis) or by pregnancy complications (eclampsia). 
The difference between the 1-minute Apgar score be-
tween the two groups (8.5±2.12 versus 2.33±1.15) had 

Figure 4. CT aspect of cerebral edema and reduction in 
cortical gyrification of both hemispheres 

Figure 5. Cerebral angiography showing disrupted 
intracranial flow in cerebral arteries bilaterally

50%50%

Adolescent popula�on

Infec�on with Pneumocys�s pneumonia
among human immunodeficiency virus-
infected pa�ents

Postnatal encephali�s

33.33%

33.33%
33.33%

Adult popula�on

Scleroderma crisis

Eclampsia

Metasta�c breast cancer

Figure 3. Trigger factors 
for MODS in the study 
and control groups
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the same explanation: the prematurity translated by 
small gestational age at delivery in the control group (we 
did not register any case of fetal intrauterine restriction).

Discussion 
In 2015, it was estimated that more than 303,000 

women died due to complications associated to preg-
nancy and childbirth, and more than 90% of them oc-
curred in low- and middle-income countries(23,24). In 
high-income countries, the rate of maternal death is es-
timated at 1 to 20 per 100,000 of those who give birth(25). 
In our department, between 30 September 2020 and 30 
September 2022, the rate of maternal death was below 
1%. Regarding maternal death among adolescents, most 
of the studies show that its incidence is higher in this 
population compared to the adult one(12-17). In our paper, 
the majority of patients declared dead after delivery were 
aged over 30 years old (62.5%), while adolescent mortal-
ity represented 37.5%.

The main classification of causes that lead to mater-
nal death is comprised of direct and indirect factors. The 
direct ones refer to obstetrical complications such as in-
terventions and pathological situations such as hemor-
rhage, obstructed labor, hypertension disorders or pu-
erperal sepsis(26). The indirect causes of maternal deaths 
are represented by previously pathologies or pathologies 
developed during pregnancy which are aggravated during 
this period(26,27). In the study group, most of the causes 
of maternal death were represented by direct disorders 
such as eclampsia or postnatal encephalitis; only 33.33% 
were represented by HIV infection which was aggravated 
during pregnancy, being an indirect cause of death. In the 
control group, the results differ, as indirect causes of death 
are prevalent – scleroderma, breast cancer or endocardi-
tis. Only 20% were direct causes of maternal death and 
the trigger was eclampsia. Previous research showed that 
adolescent patients have a higher risk of preeclampsia and 
eclampsia, followed by maternal death(16-19). In our study, 
the number of maternal deaths caused by eclampsia was 
similar in both groups, taking into consideration the case 
of convulsive seizures that took place in out-of-hospital 
environment and led to cerebellar tonsils herniation; this 
case had eclampsia as the most probable leading cause of 
death, taking into consideration that the patient had no 
history of epilepsy. Another point of view is that most of 
the studies compare adolescents with young adults, not 
with patients older than 34 years old, which also represent 
a group of risk for obstetrical complications(15-18).

Concerning the risk factors, inadequate antenatal care, 
hypertension disorders and delivery by caesarean section 
have been demonstrated to increase the risk of maternal 
mortality in any age(15,28). Furthermore, in the adolescent 
population, the risk of maternal death is higher due to 
low socioeconomic status, illiteracy or to disadvantaged 
area(12). In our work, we found that in the study group the 

Figure 6. Thoraco-
abdominopelvic CT 
showing the right 
kidney with delayed 
nephrogram and the 
left kidney with the 
same characteristics 
plus decrease in 
renal parenchymal 
thickness and severe 
ureterohydronephrosis

Figure 7. MRI aspect of vertebral metastases in the 
patient with breast cancer
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majority of the patients were from rural area (66.67%), 
while in the control group this category was registered in 
only 40% of cases. Regarding the obstetrical character-
istics, most of the adolescent patients were primiparous 
(66.67%) compared to the adult ones, where the percent-
age of primiparous patients was 40%. Regarding the mode 
of delivery, caesarean section was preponderant in the 
control group (80%), while in the study group, vaginal de-
livery was predominant (66.67%). These results confirm 
that the risk of maternal mortality is higher in the group 
of adult patients who underwent caesarean section, but 
it is not applicable to the adolescent group. Above all, the 
lack of antenatal care was 100% in adolescent patients and 
60% in adult patients, confirming what previous works 
have revealed. 

Regarding fetal death, an equal proportion of still-
births was seen in both groups. A WHO multi-country 
study showed that stillbirth incidence is higher in ado-
lescent mothers compared to patients aged between 20 
and 24 years old, but also an increased risk is found in 
patients aged over 40 years old(29,30).

Study limitations. The small number of cases is one 
of the limitations of the study. Also, the gap of medical 
records and pregnancy data due to inadequate antenatal 
care are issues that limit the study.

Conclusions
Maternal mortality represents an important health 

problem, with various adverse impacts. Uninvestigated 
and severe pathologies may aggravate during pregnancy, 
as inadequate prenatal care predispose to a high risk of 
maternal and fetal mortality. Although the patients in 

our study have been evaluated and treated in a multi-
disciplinary hospital, the delayed time of admission was 
crucial for the negative prognosis. Therefore, adequate 
pregnancy medical controls and special programs for 
both adolescent and adult population may have a favora-
ble result regarding the maternal and fetal mortality.   n
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Figure 8. Cerebral CT aspect of posterior reversible ence-
phalopathy syndrome in a patient with scleroderma


