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Abstract
Objectives  To characterize pregnant women admitted to Irene Neto Maternity Hospital, Lubango city, Huíla province, and 
their pregnancy outcomes.
Methods  We conducted a descriptive cross-sectional facility-based survey between October 2016 and September 2017, 
involving 500 pregnant women, followed from admission in labor until the end of delivery. Mean (SD) was computed for 
quantitative variables, while relative and absolute frequencies were determined for categorical variables. Additionally, con-
fidence intervals were estimated.
Results  Among pregnant women 18.3% were adolescents (≤ 19 years) and 14.5% had advanced maternal age (≥ 35 years). 
Illiteracy was reported by 8.2%. One in three (33.6%) had a short stature (< 1.55 m). Malaria was the most frequent infection 
during pregnancy (16.3%). Upon admission, 18.1% were anemic (Hb < 11 g/dl) and 36.0% had hypertension (SBP ≥ 140 
mmHg and/or DBP ≥ 90 mmHg), contrasting with the few cases reported of chronic hypertension and pregnancy-induced 
hypertension. There were 15 twin pregnancies. Cesarean section was performed in 25.2% of the women, although there was 
no medical indication for 23.0% of women having cesareans. Two maternal deaths occurred in our sample. Among live births 
from singleton pregnancies (97.1%), birth asphyxia (Apgar < 7 at 5 min) was observed in 22.7% and 10.3% had low birth 
weight (< 2.5 kg).
Conclusions  There are very few studies reporting pregnancy outcomes in Angola. This analysis presents data from Huíla 
province, the second most populous province. We identified characteristics for higher risk of adverse pregnancy outcomes: 
adolescence, illiteracy, and short stature. Among newborn outcomes, birth asphyxia and low birth weight demand special 
attention. Further research is needed to explore the non-medical indications for cesarean section and to better understand the 
twinning rate in Lubango.

Significance
The significance of this paper is that it is one of the very few reports contributing for the knowledge of detailed maternal, 
obstetric and newborn outcomes in Angolan women. Although our study only addresses the outcomes descriptively, it 
can be used as a first step in monitoring and improving outcomes of Angolan women. Maternal and child health is a key 
issue to address sustainable development in Angola.
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Introduction

Maternal health is a key issue to sustainable development 
(Graham et al., 2016). Maternal and infant mortality are 
indicators of a country’s social and economic development, 
and also reflect how women and children are valued, and 
how human rights are respected (Nimi et al., 2016). Moni-
toring maternal mortality, stillbirths, and neonatal mortality 
is part of the global health and development agenda. While 
mortality data is often monitored, maternal and neonatal 
morbidity data is scarce (Moller et al., 2019). Angola´s 
maternal and child mortality rates are among the highest 
in the world (U.S. Agency for International Development, 
2019). In 2015, maternal mortality ratio and stillbirth and 
neonatal mortality rates were estimated to be 514.3 per 
100,000 live births, 26.9 per 1,000 live births and 23.5 per 
1,000 live births, respectively (GBD 2015 Maternal Mor-
tality Collaborators, 2016; GBD 2015 Child Mortality Col-
laborators, 2016). Undoubtedly, higher numbers exist for 
morbidity.

There are very few recent studies addressing detailed 
maternal, obstetric, and newborn outcomes of Angolan 
women (Nimi et al., 2016, 2019; Umar & Kabamba, 2016; 
Rosário et al., 2019). Monitoring and evaluating data at 
country, district, and facility levels are essential to track 
progress and support decentralized planning (Moller et 
al., 2018). The aim of the present study is to characterize 
pregnant women admitted to Irene Neto Maternity (INM), 
Lubango city, Huíla province, Angola, and to describe their 
pregnancy outcomes.

Methods

Study Design, Setting and Participants

An observational, descriptive, cross-sectional facility-based 
survey was conducted among 500 pregnant women admitted 
to INM, from October 2016 to September 2017 (Oliveira et 
al., 2020a). As previously described (Oliveira et al., 2020a), 
the study population was 15,126 childbirths, based in the 
2014 INM statistics (N). Sample size was estimated using 
the following formula n ≥ NZ2P(1 - P)/d2(N – 1) + Z2P(1 
- P): n is the required sample size; Z (0.975 quantile of a 
normal distribution for a CI of 95%) = 1.96; P the estimated 
prevalence of the studied infections from previous stud-
ies in Angola = 0.3; precision (margin error) d is equal to 
0.04; 488 pregnant women was the estimated minimum size 
sample. Women were proportionally included per month, 
according to population stratification, and using consecu-
tive sampling to select who would be observed. INM is the 
reference provincial maternity hospital in Huíla, the second 

most populous province of Angola. In Huíla, there are other 
maternity hospitals and several health centres, where only 
vaginal births can take place. In this province, only 30% 
of births occur in a health facility (INE, MINSA, MIN-
PLAN and ICF 2017). Antenatal care (ANC) of the studied 
pregnant women was previously characterized (Oliveira et 
al., 2020b). A questionnaire was developed for this study, 
including maternal characteristics and maternal, obstetric, 
and newborn outcomes (see supplementary material).

Data Collection

Pregnancy cards were consulted whenever available 
and pregnant women were interviewed to collect data on 
sociodemographic characteristics (age, education, area of 
residence), alcohol and tobacco use, obstetric and patho-
logical history, consanguinity, and outcomes during their 
current pregnancy. Pregnant women with 19 or less years 
of age were considered adolescents, while when 35 years 
or more were considered as having advanced maternal age 
(WHO, 2020; Lean et al., 2017). Rural or urban residence 
was determined as previously described (Oliveira et al., 
2020b). Regarding obstetric history, miscarriages, still-
births, and preterm births were not reported due to missing 
data on gestational age, which made it impossible to classify 
the occurrence of these outcomes.

At admission in labor, pregnant women´s height 
(Microtoise Heightmeter Rollmessband, Comed, France), 
blood pressure (Blood Pressure Monitor BU 535, Medis-
ana GmbH, Deutschland), capillary glycemia (MediTouch, 
Medisana AG, Germany), hemoglobin level (HemoCue® 
Hb 301 System, HemoCue AB, Sweden) and temperature 
(Infrared Thermometer TM 750, Medisana AG, Deutsch-
land) were evaluated. To our knowledge, cut-offs for Ango-
lan women’s height are not defined. We reduced to three 
(short stature < 1.55 m, average height 1.55–1.59 m and tall 
stature ≥ 1.60  m), the six cut-offs previously defined in a 
study that used the most recent Demographic and Health Sur-
vey (DHS) for 34 countries from Sub-Saharan Africa (SSA) 
(Arendt et al., 2018). Hypertension was defined as a systolic 
blood pressure (BP) ≥ 140 mmHg and/or a diastolic BP ≥ 90 
mmHg (Berhe et al., 2020). According to manufacturer’s 
instructions for interpretation of capillary glycemia of adults 
that had not fasted, a value ≥ 140  mg/dL was considered 
hyperglycemia. Women were considered anemic (hemoglo-
bin level < 11 g/dl) or non-anemic (≥ 11 g/dl), the first ones 
being classified as having mild (10.0-10.9 g/dl), moderate 
(7.0-9.9 g/dl) or severe anemia (< 7.0 g/dl), according to the 
WHO reference values for pregnant women adjusted for the 
altitude (WHO, 2011a), as Lubango is 1786 m above sea 
level. It is important to highlight the absence of information 
on existing haemoglobinopathies and that a screening for 
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malaria was not performed at admission in labor. Fever was 
defined as a temperature ≥ 38ºC (Towers et al., 2017).

Data on obstetric and newborn outcomes of each preg-
nant woman were collected through the follow-up from 
admission in labor until the end of delivery, in collaboration 
with the midwife and the doctor that were assisting her. As 
in Angola there is not a norm to classify medical indica-
tions for cesarean section (CS), we decided to use the Portu-
guese norm for registration of CS indications (DGS 2015). 
Regarding newborn data, birth asphyxia (BA) was defined 
as an Apgar score < 7 at 5 min (Wosenu et al., 2018). Resus-
citation included at least one of the following procedures: 
oxygen administration, insufflations by self-inflating bag-
mask device and chest compressions. For newborn weight 
evaluation, a Digital Baby Scale Seca 354 (Seca gmbh & co. 
kg, Germany) was used. A birth weight < 2.5 kg and ≥ 4 kg 
was considered low birth weight (LBW) and macrosomia, 
respectively (WHO, 2014; ACOG 2020). As the result of an 
ultrasound scan at the end of the first trimester of pregnancy, 
a reliable menstrual history or data on serial fundal height 
measurements during ANC was not available for every 

pregnant woman, the occurrence of preterm birth (PB) was 
not possible to be determined.

Data Analysis

Mean (standard deviation) was computed to characterize 
quantitative variables, while relative and absolute frequen-
cies were determined for categorical variables. Analyses 
were performed with the Statistical Package for Social Sci-
ence version 26 (IBM, Armonk, NY, USA). Confidence 
intervals were estimated at a level of 95% (Wilson method 
by EpiTools).

Ethical Considerations

Pregnant women had to sign an informed consent form to be 
included in this study, which was approved by the Angola 
Ethics Committee (reference 35/2017). Whenever they 
could not read or write, pregnant women’s fingerprints and 
witness signatures were required, after informed consent 
was read aloud. If Portuguese was not understood and/or 
spoken, a local nurse acted as an interpreter and if younger 
than 18 years of age, parents/guardians consent was also 
requested.

Results

The mean (SD) age of the pregnant women was 26.1 (6.6), 
ranging from 13 to 48 years (Table 1). Regarding age groups, 
18.3% (90/491) were adolescents and 14.5% (71/491) had 
advanced maternal age. Illiteracy was reported by 8.2% 
(41/499) of the women and the majority (86.6%, 433/500) 
was residing in an urban area. A short stature was observed 
in 33.6% (108/321). None reported tobacco use, and 9.4% 
(47/499) assumed alcohol use. Almost 74% of the pregnant 
women (74.3%, 370/498) had been pregnant between two 
to 12 times and among women with a previous pregnancy, 
approximately two in every ten had a previous CS (19.9%, 
74/371). Consanguinity was observed in 6.6% (33/498) of 
the pregnant women, including half-brother, first cousin, 
uncle and great uncle. Chronic hypertension was referred 
by six women and one reported pregestational diabetes.

Malaria was the most frequent infection during preg-
nancy (16.3%, 81/498, Table 2), followed by urinary tract 
infection (11.4%, 57/498) and typhoid (3.2%, 16/498). 
Pregnancy-induced hypertension (PIH) was detected in six 
pregnant women, while none was diagnosed with gesta-
tional diabetes. At admission in labor, 36.0% (178/494) of 
the pregnant women were hypertensive and 18.1% (90/497) 
anemic, mostly mild (10.3%, 51/497) and moderate (7.4%, 
37/497).

Table 1  Maternal characteristics
Variable Value*

Age (years), n = 491 26.1 (6.6)
≤ 19 18.3 (90)
20–34 67.2 (330)
≥ 35 14.5 (71)

Formal education (years), n = 499 8.0 (4.0)
Illiteracy 8.2 (41)

Area of residence, n = 500
Urban 86.6 (433)
Rural 13.4 (67)

Height (m), n = 321
Short stature 
(< 1.55 m)

33.6 (108)

Average height 
(1.55–1.59 m)

31.5 (101)

Tall stature 
(≥ 1.60 m)

34.9 (112)

Alcohol use, n = 499 9.4 (47)
Tobacco use, n = 499 0.0 (0)
Gravidity, n = 498

Nulliparous 
primigravida

25.7 (128)

2nd − 4th pregnancy 48.0 (239)
≥ 5th pregnancy 26.3 (131)

History of ectopic pregnancy, n = 370 1.1 (4)
Previous cesarean section (at least once), n = 371 19.9 (74)
History of neonatal death, n = 359 2.5 (9)
Consanguinity, n = 498 6.6 (33)
Chronic hypertension, n = 498 1.2 (6)
Pregestational diabetes, n = 498 0.2 (1)
*Values are given as mean (SD) or percentage (number)
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Rosário et al., 2019). This evidence should be used to drive 
decision making and accountability nationwide, from the 
lower to the highest level with respect to health.

In this study, 18.3% of the pregnant women were adoles-
cents. Low and middle-income countries host the majority 
of adolescent births (WHO, 2019), with a systematic review 
and meta-analysis estimating an adolescent pregnancy prev-
alence of 19.3% in SSA (Kassa et al., 2018). A study con-
ducted in 29 countries from Africa, Latin America, Asia and 
Middle East showed higher risks of adverse pregnancy out-
comes in adolescent mothers, namely eclampsia, puerperal 

There were 15 twin pregnancies among the 500 pregnant 
women (3.0%, Table 3). Meconium-stained amniotic fluid 
was detected in 25.8% (129/500), with a vaginal breech 
birth in 1.4%. Vaginal/perineal laceration was the most fre-
quent complication of vaginal birth (13.4%, 50/374). CS 
was performed in 25.2% (126/500) of the women, the most 
frequent medical indication being two or more previous CS 
(23.0%, 29/126), followed by fetal distress (19.8%, 25/126), 
abnormal fetal lie or malpresentation (10.3%, 13/126), mul-
tiple pregnancy (9.5%, 12/126) and failed induction of 
labor (9.5%, 12/126). According to the norm that we used 
to classify its medical indications, in 23.0% (29/126) of 
the pregnant women a medical indication was not identi-
fied, including 12.7% (16/126) that had one previous CS. 
Two maternal deaths occurred in our sample. The suspected 
causes of death were acute pulmonary edema during surgery 
and amniotic fluid embolism after vaginal birth.

Stillbirth occurred in 2.9% (14/485, Table  4) of the 
singleton pregnancies. Among live births (97.1%), BA 
was observed in 22.7% (107/471) and resuscitation was 
performed in 8.5% (40/471). One in every ten newborns 
(10.3%, 50/485) and 4.1% (20/485) had LBW and macroso-
mia, respectively.

Discussion

Maternal and child morbidity and mortality remain high in 
Angola, with very few recent studies addressing detailed 
maternal, obstetric, and newborn outcomes in Angolan 
women (Nimi et al., 2016, 2019; Umar & Kabamba, 2016; 

Table 2  Maternal outcomes
Outcomes % (n) 95% CI*

During pregnancy, n = 498
Malaria 16.3 (81) 13.3–19.8
Urinary tract infection 11.4 (57) 9.0-14.5
Typhoid fever 3.2 (16) NA
Pregnancy-induced 
hypertension

1.2 (6) NA

Anemia 1.2 (6) NA
Antepartum hemorrhage 0.6 (3) NA
Gestational diabetes 0.0 (0) NA
Hospitalization 3.8 (19) NA

At admission in labor
Hypertension, n = 494 36.0 (178) 31.9–40.4
Hyperglycemia, n = 498 2.2 (11) NA
Anemia, n = 497 18.1 (90) 15.0-21.7

Mild 10.3 (51) 7.9–13.2
Moderate 7.4 (37) 5.5–10.1
Severe 0.4 (2) NA

Fever, n = 498 0.0 (0) NA
*Confidence intervals were estimated only for relative frequen-
cies ≥ 30

Table 3  Obstetric outcomes
Outcomes % (n) 95% CI*

Twin pregnancies, n = 500 3.0 (15) NA
Amniotic fluid, n = 500

Meconium-stained 25.0 (125) 21.4–
29.0

Foul-smelling 1.0 (5) NA
Meconium-stained and 
foul-smelling

0.8 (4) NA

Vaginal birth complications, n = 374
Vaginal/perineal 
laceration

13.4 (50) 10.3–
17.2

Syncope 1.1 (4) NA
Intrapartum hemorrhage 1.1 (4) NA
Fever 0.5 (2) NA
Retained placenta 0.5 (2) NA
Premature rupture of 
membranes

0.5 (2) NA

Hypotension 0.3 (1) NA
Cesarean section (CS), n = 500 25.2 (126) 21.6–

29.2
Medical indication, 
n = 126

77.0 (97) 69.0-
83.5

Previous uterine 
surgery (two or more 
previous CS)

23.0 (29) NA

Fetal distress 19.8 (25) NA
Abnormal fetal lie or 
malpresentation

10.3 (13) NA

Multiple pregnancy 9.5 (12) NA
Failed induction of 
labor

9.5 (12) NA

Suspected cephalo-
pelvic disproportion

1.6 (2) NA

Prolonged labor 1.6 (2) NA
Maternal disease 0.8 (1) NA
Maternal disorder 
related to pregnancy

0.8 (1) NA

Non-medical indication, 
n = 126

23.0 (29) NA

One previous CS 12.7 (16) NA
Other 10.3 (13) NA

Maternal Death, n = 500 0.4 (2) NA
*Confidence intervals were estimated only for relative frequen-
cies ≥ 30
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Malaria was the most frequent infection during preg-
nancy (16.3%). This is in accordance with previous studies 
conducted in Luanda province, Angola, that highlighted the 
high prevalence of malaria in pregnant women (Valente et 
al., 2011; Campos et al., 2012). It is known that maternal 
malaria is associated with adverse birth outcomes, includ-
ing LBW and PB (Tshotetsi et al., 2019). A study that took 
place in a regional maternity in the Kuando Kubango prov-
ince, Angola, revealed that malaria accounted for 14% of all 
maternal deaths (Umar & Kabamba, 2016).

At admission in labor, hypertension was frequent among 
studied pregnant women (36.0%), in contrast with the 
reported few cases of chronic hypertension and PIH, which 
may indicate an antenatal subdiagnosis of hypertension. 
Hypertensive disorders are major cause of severe morbidity, 
long-term disability and death among both mothers and their 
babies, being responsible for nearly one tenth of all maternal 
deaths in Africa (WHO, 2011b). Additionally, the develop-
ment of a hypertensive pregnancy, especially preeclampsia, 
increases future risks for cardiovascular and renal diseases 
(Reddy & Jim, 2019). In a study from Ethiopia, women with 
PIH gave birth to babies with a higher risk of LBW, BA, 
small for gestational age (SGA), PB, stillbirth, admission to 
neonatal intensive care unit and perinatal death, compared 
to normotensive pregnant women (Berhe et al., 2020).

There were 15 twin pregnancies among the 500 studied 
pregnant women, which may indicate a very high twinning 
rate in Lubango. Very high twinning rates of above 18 per 
1,000 are found in most Central-African countries (Smits & 
Monden, 2011). If the high twinning rate found in this study 
would prove more common in Lubango city, it would imply 
an additional maternal and newborn health challenge, as the 
risk of complications and adverse pregnancy outcomes is 
higher in women and fetuses of a multiple pregnancy when 
compared with a singleton pregnancy (Dodd & Crowther, 
2005).

CS can effectively prevent maternal and newborn mor-
tality when used for medically indicated reasons, but is 
associated with short and long-term risks that affect women 
and child health and future pregnancies, beyond substan-
tial costs (WHO, 2018). CS was performed in 25.2% of 
our sample, a value below the 44.0% reported in a study 
that took place in Lucrécia Paím Maternity Hospital, the 
national reference centre for maternal health care located in 
Luanda (Nimi et al., 2019). Both prevalences are overrated, 
as women giving birth at home were not included, which 
is very frequent in Angola. It is known that to establish if 
CS prevalence in a population is appropriate, one should 
focus on the life-threatening causes for the mother and child 
(Belizán et al., 2018). The challenge is to reduce unneces-
sary CSs and retain those that are needed to save lives and 
decrease morbidity (Lundgren et al., 2015). In 23.0% of the 

endometritis, systemic infections, LBW, PB and severe neo-
natal conditions (Ganchimeg et al., 2014).

Illiteracy was reported by 8.2% of the studied pregnant 
women, which could lead to a higher number of adverse 
pregnancy outcomes. Education is a structural determi-
nant of health, with specific interpretations that explain its 
association with health outcomes: education reflects mate-
rial, intellectual and other resources of the family of origin 
and is also a strong determinant of future employment and 
income (WHO, 2010). On the other hand, knowledge and 
skills attained through education make people more recep-
tive to health education messages or better enable them to 
communicate with and to access appropriate health services 
(WHO, 2010). In previous studies conducted in Angola, 
women with lower education were less likely to use mater-
nal health care (Rosário et al., 2019; Shibre et al., 2020) 
and their children experienced a higher risk of neonatal and 
infant death (Shibre, 2020; Yaya et al., 2020).

One in three pregnant women had a short stature. 
Maternal stature is a cumulative outcome of environmen-
tal exposures from fetal to adult life, involving nutritional, 
infectious, sociocultural and economic influences (Chris-
tian, 2010). In a study that used data of the most recent DHS 
for 34 countries from SSA, short stature was associated 
with an increased prevalence of CS and neonatal mortality 
(Arendt et al., 2018).

Table 4  Newborn outcomes (singleton pregnancies)
Outcomes % (n) 95% CI*

Sex, n = 484
Female 48.1 (233) 43.7–

52.6
Male 51.9 (251) 47.4–

56.3
Stillbirth, n = 485 2.9 (14) NA
Birth asphyxia, n = 471 22.7 (107) 19.2–

26.7
Resuscitation, n = 471 8.5 (40) 6.3–11.4
Low birth weight, n = 485 10.3 (50) 7.9–13.3
Macrosomia, n = 485 4.1 (20) NA
Signs and symptoms, n = 485

Pallor 1.0 (5) NA
Hepatosplenomegaly 0.6 (3) NA
Suffusions 0.6 (3) NA
Jaundice 0.4 (2) NA
Anasarca 0.2 (1) NA

Congenital malformations, n = 485
Genital birth defect 
(underdeveloped male 
genitals)

0.2 (1) NA

Cleft lip 0.2 (1) NA
Clubfoot 0.2 (1) NA

*Confidence intervals were estimated only for relative frequen-
cies ≥ 30
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indications for CS and twinning rate in Lubango. These 
findings are actionable knowledge that needs to be deliv-
ered to policies makers to be incorporated in public health 
standards, priorities and policies in an innovative, integrated 
and sustainable fashion, in order to promote maternal and 
child health in Angola.
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The main limitation of this study was the absence of 
data on gestational age that did not allow assessing the 
occurrence of PB, the major cause of neonatal morbidity 
and mortality worldwide (Menon et al., 2019), especially 
in countries like Angola, where the availability of adequate 
neonatal intensive care is very limited.

Although this study only addresses the maternal char-
acteristics and pregnancy outcomes descriptively, it is one 
of the few reports contributing for the knowledge of mater-
nal, obstetric and newborn outcomes in Angolan women. 
It can be used as a first step in monitoring and improving 
outcomes of women assisted in INM.

Conclusions and Recommendations
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namely adolescence, illiteracy, and short stature. An ante-
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