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Abstract
Background: Newborn mortality in Sao Tome and Principe (STP) is overwhelmingly high and the
antenatal healthcare (ANC) is one of the strategies to achieve its reduction. This study aimed to know
which antenatal screenings are done in STP and which antenatal problems are detected.

Methods: A retrospective study in which 518 pregnant women antenatal cards were reviewed between
July 2016 and November 2018. Information analysed included clinical factors, laboratory tests,
ultrasounds, results, and treatment.

Results: Mothers’ mean age was 26.6 (SD=7.1) years old. At least one ANC visit occurred in 98.6%
pregnant women and 38.7% had 8 or more. Regarding laboratory screenings, blood group was done in
64.4%, haemoglobin tested in 62.5% (�rst trimester) and in 29.3% (second trimester) and, urine once in
57.1% and twice in 12.2%. Antenatal problems identi�ed in the pregnant women studied were: i) a RhD-
negative phenotype (5.8%); 2) anaemia 1st trimester (36.4%) and 2nd trimester (35.5%); 3) bacteriuria
(43.2%); 4) intestinal parasites (55.5%); 5) sickle cell solubility test positive (13%). Overall, 161 (53.7%)
out of the 300 ultrasounds were done before the 20th week.

Conclusion: In Sao Tome and Principe many pregnant women do not have access to the full spectrum of
ANC recommended screenings. Maternal anaemia and bacteriuria are the main health problems that
should be urgently addressed to prevent newborn morbidity and mortality in the country. Other preventive
interventions as anthelmintic drugs should be debated as intestinal parasites were diagnosed in more
than half of the women. Alloimmunization to RhD is also a concern due to the unaffordability of anti-D
immunoglobulin in the country.

Plain English Summary
Access to quality antenatal healthcare care (ANC) is one of the most effective means of reducing
neonatal mortality. Sao Tome and Principe has an overwhelmingly high neonatal mortality rate, so we
aimed to describe current antenatal care practices in the country.

Most studies about ANC in Sub-Saharan countries analyse it into utilized and not utilized (only based on
the total number of visits) or timing of �rst ANC attendance. In the present study we decided to go further
on and assess screenings performed (obstetric ultrasound, haemoglobin, and urine tests), in addition to
the number of attendances. The main antenatal problems and diseases were also analysed. Hence,
detecting main vulnerabilities of antenatal care practices in the country can provide some clues on how
to improve newborn outcomes and health through optimising ANC. We intended to contribute with this
study to the development of a strategy to improve maternal and newborn health as endorsed in the post-
2015 Sustainable Development Goals.

Background
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Antenatal care (ANC) was a concept created in the early decades of the past century, that is now widely
acknowledged for its potential for improving newborn survival and health [1, 2, 3] as it is an excellent
opportunity to reach pregnant women with prophylactic medication, vaccines, diagnosis, and treatment
of infectious diseases, as well as with health education programs [4, 5, 6]. A variety of ANC models are
currently available for low-resource contexts, however, content and quality of antenatal care received by
pregnant women varies tremendously due to factors both related to nations health policies, facilities and
to users [2, 9, 10, 11, 12].

The World Health Organization (WHO) recommendations on “antenatal care for a positive pregnancy
experience” state that adequate ANC should start early for timely detection and treatment of maternal
problems to reduce complications during pregnancy, childbirth, and puerperium with a goal of a minimum
of eight contacts per pregnant women [7, 8].

Main essential evidence-based screenings preconized by the WHO include assessment of maternal
anaemia, asymptomatic bacteriuria, gestational diabetes, human immunode�ciency virus (HIV),
tuberculosis, and syphilis [13]. For foetal assessment, an ultrasound is recommended before week 24 to
identify multiple gestation, congenital anomalies, estimate gestational age, foetal malpresentation and
placenta praevia [14, 15] as it is the most accurate non-invasive screening tool. Unfortunately, obstetric
ultrasound is not widely available in most Low-to-Middle-Income Country (LMIC) [14, 15].

Pregnant women should also be tested for human immunode�ciency virus (HIV), syphilis and hepatitis B
(HBSAg) at least once during pregnancy, preferably in the �rst trimester [16]. Mother to child transmission
of HIV ranges from 15–45% but it can be lowered to less than 5% with testing and initiation of
antiretroviral treatments [17]. Syphilis, not treated properly, can likewise cause adverse pregnancy
outcomes in about half of the cases—deaths and neonatal morbidity in 20%, small birth weight deliveries
in 20% and stillbirths in 40% [18]; co-infection might also increase the risk of mother-to-child transmission
of HIV.

Routine ANC laboratory tests are aimed to prevent maternal anaemia, puerperal sepsis, preterm birth,
reduce the risk of stillbirths, of low-birthweight (LBW) and small-for-gestational-age neonates. Anaemia in
pregnant women, for instance, is a major setback in newborn health as it relates to intrauterine growth
retardation, preterm delivery, low birth weight, and foetal death [19]. Asymptomatic urinary tract infections
in pregnancy, when it is not treated, it is associated with 30% risk of developing pyelonephritis, with
subsequent probability of LBW and/or preterm delivery [20, 21]. These infections are extremely common
during pregnancy because the short urethra in women makes the urinary tract to be easily contaminated
with faecal �ora [21].

Typhoid fever, caused by Salmonella typhi, is one of the most common bacterial causes of acute febrile
illness in the developing world and may be a source of signi�cant morbidity and mortality in both the
mother and foetus [22, 23].
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In sub-Saharan Africa, pregnant women with sickle cell disease (SCD) go often undiagnosed and have
increased risks of acute painful episodes and pregnancy complications as foetal loss, intrauterine growth
restriction, eclampsia, and preeclampsia [24]. On the other hand, the high prevalence of this undiagnosed
non-communicable disease contributes to excess mortality in children under �ve years in Africa [24].

Antenatal prophylaxis with anti-D immunoglobulin in non-sensitized Rh-negative women at 28 and 34
weeks of gestation is not available in most Sub-Saharan African countries [25]. Alloimmunization
prevention following potentially sensitizing events and during medical termination of pregnancy in Rh-
negative women reduces perinatal adverse outcomes of the foetus and newborn during a second RhD-
positive pregnancy. In its mildest form the newborn has sensitized red blood cells, however, the
haemolytic disease may result in intrauterine death or newborn jaundice, anaemia, and infant
developmental problems [26].

Sao Tome and Principe (STP), the second smallest Sub-Saharan country, has high levels of neonatal
mortality, high levels of poverty, a lack of skilled medical personnel and a lack of health infrastructure
that can be main obstacles to adequate skilled maternal health care [27, 28, 29].

Although the considerable progress in the country for maternal mortality ratio, from 158.3 maternal
deaths per 100,000 live births in 2009 to 74 maternal deaths per 100,000 live births in 2014, neonatal
mortality and morbidity is increasing, as each year, around 22 newborn babies die per 1000 live births and
there are 22 stillbirths per 1000 live births, representing a major public health problem [27, 28, 29].

Many authors have studied the ANC in Africa and their determinants, but few have investigated the
quality of the services through preconized interventions and screenings performed [1–4, 7–11].

Hence, looking at the current antenatal care practices in the country – attendance and evidence-based
screenings – we aim to provide some clues on how to improve newborn outcomes by optimising ANC [1,
9, 11, 30, 31, 32, 33, 34, 35]. To the authors’ knowledge no study on this subject has been performed in
Sao Tome and Principe.

Material And Methods

Study design
An institution-based retrospective study was conducted between July 2016 to November 2018.

Study context
The archipelago of Democratic Republic of Sao Tome and Principe has two islands, with a total land
surface of around 1,001 km2, 859 km2 of which for Sao Tome and 142 km2 for Principe. The country has
no land borders, but lies relatively close to the coasts of Gabon, Equatorial Guinea, Cameroon, and
Nigeria. STP level of poverty is high, 66.2% of the population lives on less than 1.40 United States Dollar
(USD) per day, considered to be a major obstacle to achieve universal coverage [29]. Antenatal
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consultations are free, but each woman pay around 6.7 USD for all mandatory tests (blood, urine, faeces,
gynaecological exams). Obstetric ultrasounds are around 10 USD and are mainly available at private
obstetricians’ clinical facilities [29].

There are six basic obstetric services with the capability of performing ultrasound available in the rural
districts. Complete obstetric services are only available at the only hospital in the island, Hospital Dr.
Ayres de Menezes (HAM) that has a maternity unit responsible for 82,4% of all the deliveries in the
country [29].

In STP antenatal care is available to women on all working days. Antenatal care visits are carried out by
nurses. They are normally organized along the �ve thematic components of service provision stipulated
by the WHO guidelines: 1) history taking, 2) physical examination, 3) laboratory examinations, 4) drug
administration and immunization and 5) health education [13]. Routine ANC includes measurement of
blood pressure, iron supplementation, tetanus-diphtheria injections blood tests (haemoglobin, blood
group, Rhesus factor, hepatitis B surface antigen, sexually transmitted infections), urine tests, stool tests
and anthelminthic drug therapy [13] [29].

Screening of human immunode�ciency virus (Determine© test), hepatitis B virus (hepatitis B surface
antigen - HBsAg) and syphilis (rapid plasma reagin test) are included in the STP´s essential package of
interventions for maternal and newborn health, which is done using an opt-out approach and are free of
charge [29]. Other essential laboratory tests, rapid tests and ultrasounds have costs for the pregnant
women.

Midstream urine culture (the gold standard) is the recommended method for diagnosing asymptomatic
bacteriuria, but urine culture is not available, so urine dipstick test in health posts and laboratory urine in
other centres are the used method [13].

The glucose level should be measured along pregnancy. According to WHO criteria, blood sugar levels are
recommended to be checked at least twice, before and after the 20th pregnancy week [13].

As full blood count testing is not available, on-site haemoglobin testing is performed with a
haemoglobinometer. The full blood count testing gold-standard recommended method for diagnosing
anaemia in pregnancy is only available at HAM [13, 19]. The guidelines recommend that haemoglobin
should be measured at the �rst visit and, if normal, measured again at 28–32 weeks and 36 weeks [29].

Blood culture is commonly used as the reference standard for typhoid diagnosis but requires
sophisticated equipment not readily available in most LMIC as in STP [36]. The Widal test is a
quantitative agglutination test that identi�es serum antibodies against Salmonella antigens O-somatic
and H-�agellar and in STP it is routinely performed once during pregnancy, regardless of the existence of
any clinical suspicion [23]. The test is considered positive if a convalescent phase serum sample has a
fourfold higher titter than an acute sample [23].
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A sickle cell solubility test, which involves treating a thin blood �lm with sodium dithionate under hypoxic
conditions and observing for sickling under a light microscope, is the screening technique available in
STP and performed to pregnant women with anaemia or clinical suspicion [37, 38]. A positive result can
suggest either sickle cell anaemia or the sickle cell trait [37]. The diagnosis of sickle cell disease cannot
be established with certainty by means of the sickling test alone, but must be substantiated by
electrophoretic analysis, unfortunately not available in the country [38].

ANC cards or pregnancy bulletin are an important working tool. In Sao Tome and Principe, it has 10 pages
and health workers use them as a continuous pregnant women documentation registering personal
information, physical examinations, laboratory tests, treatments, and other notes. Pregnant women bring
the card to each visit and to the maternity ward at the time of delivery.

Eligibility criteria
All women admitted to the hospital for delivery with a gestational age of 24 weeks or more were eligible
to be enrolled in the study. Those who gave birth outside the hospital but were admitted for postnatal
complications were also included in the study. Pregnant women without antenatal cards were excluded.

Study population and sampling
Women who delivered at HAM during the study period (July 2016 to November 2018). Mothers were
selected by convenience sampling. Five hundred and eighteen antenatal care cards were reviewed.

The software used for sample calculation was Raosoft (http://www.raosoft.com/samplesize.html), but
this value was supported by PASS software (https://www.ncss.com/software/pass/). There was a mean
of 4540 HAM deliveries/year within the study period. The sample size was calculated based on a
minimum sample of 10% of the population validated by the sample calculation software, which placed
the right dimension between 355 (95%) and 579 (99%) con�dence. It was possible to collect 518, which
gave some comfort at this level.

Data collection
Antenatal care card of each study participant was used to collect personal data, obstetric and pregnancy
follow-up information. The main investigator was responsible for all data collection and review.

The information was collected on mothers’ age, place of residence, educational status, occupation;
obstetrics characteristics such as: parity, gravidity, history of abortion and stillbirth, timing at �rst ANC
booking, presence of maternal medical disease (e.g. chronic hypertension, diabetes mellitus, asthma and
anaemia); clinical conditions observed during gestation - urinary infections at any point during pregnancy,
syphilis, HIV, hepatitis B; and risky behaviours as alcohol consumption, smoking, drug use and also
presence of domestic violence during pregnancy.

Employment was de�ned as employed for those who engaged in one economic activity or another and
not employed for those who did not engage in economic activities. Residence was grouped into urban



Page 7/24

and rural. Urban area was considered to be living in Água Grande district and rural areas in Mé-Zochi,
Cantagalo, Lobata, Lembá, Caué and Principe Island.

Gravidity was categorized as primigravida (1), multigravida (2–4) and grandmultigravida (above 5).
Parity was classi�ed as nulliparous (1), multiparous (2–4) and grandmultigravida (above 5).

In addition, data were gathered following 2016 WHO guideline recommendations: nutritional interventions
as daily oral iron and folic acid supplementation (A.); maternal assessment with on-site haemoglobin
testing for diagnosing anaemia in pregnancy and urine tests (B.1), HIV and syphilis screening(B.1.7);
foetal assessment (B.2) with one ultrasound scan before 24 weeks of gestation (early ultrasound) (B.2.4);
preventive measures (C.). [13] Antenatal care models with a minimum of eight contacts as recommended
to reduce perinatal mortality and improve women’s experience of care (E.7) [13].

These evidence-based interventions were also described and grouped according to the number of
antenatal care attendances: 1–3, 4 to 7 visits and 8 or more. The interventions were divided in once or
twice tested for HIV, syphilis, HVB, malaria, hemoglobin, urine test and stool exam. The pregnancy week
of �rst antenatal care attendance (before or after the 16th), blood group and obstetric ultrasound were
also analyzed.

Data management and statistical analysis
Data were held in a con�dential and private location. Participants were referred to by identi�cation
numbers and the informed consent forms were kept separate from the questionnaires. Both could only be
linked by a coding sheet available only to the investigators. Characteristics of study participants were
described with frequencies (percentages) and with median and inter-quartile range (IQR: 25th percentile-
75th percentile) or range (min-max), as appropriate. Data were entered in QuickTapSurvey (©2010–2021
Formstack) and the dataset exported to Excel for cleaning and further analysis in the Statistical Package
for the Social Sciences for Windows, version 25.0 (IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.).

Ethics approval and consent to participate
Approval to carry out this study was obtained from the Democratic Republic of Sao Tome and Principe
Ministry of Health ethics committee and Hospital Ayres de Menezes. Written informed consent was
obtained from all participants (or their parent or legal guardian in the case of teenage under 16) after the
purpose of the research was explained orally by the investigator. This was done only after delivery to
assure a labour without fear of punishment or feelings of coercion. Participation in the survey was
voluntary, as participants could decline to participate at any time during the study. Anonymity of
participants was ensured.

Results
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Pregnant women´s socio-demographic characteristics

The maternal socio-demographic characteristics of the 518 women analysed indicated that mother´s
mean age of the current pregnancy was 26.6 (7.1) years old, between 14 and 43 years of age. Twenty-
eight (5.4%) were aged between 14 and 16, 14.7% (76) 17 - 19, 63.1% (327) 20 - 34 years and 16.8% (87)
were older than 35 years of age. Regarding mother´s education, 58,5% (303) had primary education and
31.7% (164) had a secondary education. Higher education was found in 6.3% (33) with 4.2% (22)
achieving a higher education degree. Illiteracy was found in 3.5% (18). Concerning employment status,
64.2% (330) were not employed, 28.3% (147) were employed and 7.2% (37) were students. Urban area
living was con�rmed in 45% (233), while 53.1% (275) were living in rural areas, such as Mé-Zochi 28.4%
(147), Cantagalo 11.2% (58), Lobata 6.2% (32), Lembá 4.2% (22), Caué 1.7% (9) and Principe Island 1.4%
(7).

Antenatal care

Concerning ANC attendance, 98.6% (511) of the pregnant women attended the antenatal care facilities at
least once. Regarding the number of antenatal visits, 14.9% (76) had less than 4 visits, 46.4% (237) had 4
to 7 attendances and 38.7% had complete ANC (≥8 visits). The mean gestational age at which the study
participants initiated ANC visit was 12.9 (5.6) weeks. The detailed distribution of gestational age at
initiation of ANC attendance is shown in Fig. 1. While most of the mothers started ANC visit in the �rst
trimester of gestation corresponding to 51.7% (268), 31.5% (163) and 2.9% (15) initiated ANC visit in the
second and third trimesters respectively. A total of 71.4% (370) attended before the 16th week of
pregnancy.

Pre-pregnancy characteristics

Pregnant women´s age as a risk factor was recorded in 22% (115) of ANC cards: adolescent pregnancy
(≤16 years old) in 5.4% (28) and 16.8% (87) higher than 35 years old. Noti�cation of a high-risk
pregnancy in 30% (161) of cases. Family medical history was recorded in two cards (0.38%). Maternal
disease was noti�ed in 11.2% (58) of the cards; 2.3% (12) reported chronic hypertension, 2.5% (13)
allergic conditions, 1.4% (7) asthma, 1.4% (7) recurrent urinary tract infection, 0.6% (3) diabetes and 0.6%
(3) sickle cell disease. Primigravida, multigravida and grandmultigravida were found in 24.5% (127),
51.7% (268) and 23.7% (123), respectively. Nulliparous, multiparous and grandmultigravida were
observed in 29.3% (152), 60.8% (315) and 9.8% (51) respectively. About 29.9% (155) had prior history of
miscarriages and 3.9% (20) of stillbirths, although no more details were speci�ed in their ANC cards.
Whether the pregnancy was planned or not was documented on 3 cards (0.57%). Former contraception
was recorded in 10 (1.9%) women. Presence of domestic violence during pregnancy was recorded in three
women, alcohol consumption in four. None was signalled to have other risky behaviours as smoking or
drug use (cocaine, crack, marijuana) during pregnancy.

Physical examination and pregnancy complications
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Routine measurement of height, weight, foetal heart rate that should be carried out by nurses were not
found registered in any antenatal card. Blood pressure was registered in 80%. Preeclampsia was detected
during ANC visits in 7.1% (37). First-trimester bleeding was reported in 0.2% (1), second-trimester in 0.2%
(1) and 1.2% (6) experienced third-trimester bleeding. All preeclampsia and bleeding were referral to the
main maternity for further evaluation.

Laboratory tests and immunization/drugs

Blood group tests were done in 64.4% (334) and revealed that 17.4% (58/334) were group A, 26.3%
(88/334) group B, 54.7% (183/334) group 0 and 1.6% (5/334) were group AB. Rhesus factor was done by
62.9% (326) being positive in 94.2% (307) while 5.8% (19) were Rh negative. None received antenatal
prophylaxis with anti-D immunoglobulin.

Screening for HIV was done in 94.2% (488/518) of cases, 41.1% (213) performed one test and 53.1%
(275) two tests, with a positive test in 4 (0.8%). Syphilis screening was done in 89.9% (466) of women,
88.8% (460) performed one rapid test and 1.2% (6) had two tests. A total of �ve tests (1%) were positive
and these women received treatment. Hepatitis B screening was done once in 59.8% (310) and twice in
0.2% (1). Hepatitis B was diagnosed in 5.8% (18/310) and 5 had syphilis (2 non-treated before hospital
admission).

Malaria screening was done in 73% (379) with one-time test in 66% (342) and two tests in 7.1% (37).
Malaria was detected in three (0.8%) pregnant women. Administration of one dose of Sulphadoxine-
Pyrimethamine for intermittent preventive treatment for malaria during pregnancy (IPTp) was given to
46.7% (242) of women, 42.5% (220) received two doses and 4.2% (22) had none. Insecticide Treated Nets
(ITN) were delivered to 85.3% (442) of them.

Haemoglobin testing before the 20th gestational week was performed in 62.5% (324), from which
anaemia was detected in 36.4% (118/324). Haemoglobin test after the 20th gestational week was done in
29.3% (152), from which anaemia was detected in 35.5% (54/152). Lack of economic support in 35.5%
(184) and lack of reagents in 2% (10) were the reasons registered in their antenatal cards. Iron/folate
tablets were prescribed to 85.7% (444).

Blood glucose test before the 20th pregnancy week was done in 53.8% (279) of women, with 3.6% (10)
having high values (≥105 mg/dL). After the 20th week blood glucose was tested in 17.4% (90) with 6.7%
(6/90) having high values. The test was not performed in 46.2% (239) before the 20th week and in 82.6%
(428) after the 20th week.

Urine tests were done in 69% (359), with 57.1% (296) performing one test and 12.2% (63) two tests. A
total of 43.2% (155/359) had a positive urine test and 62.5% (97/155) were treated with an antibiotic:
92.7% (90/97) with amoxicillin, 5.5% (5/97) ampicillin and 2% (2/97) with cefotaxime.
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Intestinal parasites testing with thick stool samples smears (prepared and assessed using the Kato-Katz
technique) was done in 71% (369), one test in 63.5% (329) and two in 7.7% (40). Out of a total of 55.5%
(205/369) of pregnant women who had their �rst stool test positive, 24.4% (50/205) were treated, while
31.3% (5/16) of 40% (16/40) that had the second test positive received treatment. Albendazol was given
in 10.2% (21/205) and 18.7% (3/16) respectively, mebendazole in 9.2% (19/205) and 12.5% (2/16),
metronidazole in 2.9% (6/205) and 12.5% (2/16) and piperazine in 1.5% (3/205).

Vaginal smears were performed in 67.7% (351), one test in 61.8% (320) and two in 6% (31). Candida
albicans was detected in 53.3% (104/195).

Sickle solubility test for detection of sickle cell anaemia and sickle cell trait was done by 54.8% (284) of
the pregnant women with 13% (37/284) having a positive test.

Widal test was offered once to 45.6% (236) with 14.8% (35/236) considered to be positive. There was no
information in their ANC cards regarding associated clinical symptoms nor antibiotic treatment
prescribed.

Regarding immunization, 93.4% (483) had received tetanus toxoid immunization 1.9% (9/483) had one
dose, 32.1% (155/483) had two, 23.6% (114/483) had three, 18% (87/483) had four and 24.4% (118/483)
had the complete �ve doses. In 3.5% (18) of the antenatal cards, no dose was registered.

Obstetric ultrasound

Obstetric ultrasound was done in 57.9% (300), 53.7% (161) being before the 20th week of pregnancy.
Follow-up by ultrasound was done once in 41.7% (216), twice in 13.9% (72), three times in 2.3% (12) and
four times in 0.2% (1). From a total of 3,1% (17) of twin pregnancies, 2.8% (15) were con�rmed by
ultrasound. Major congenital malformations were identi�ed in two foetuses.

Evidence-based interventions

Evidence-based interventions are described in Table 1, 2 and 3 according to number of ANC visits: 1 to 3
(inadequate ANC attendance), 4 to 7 (adequate ANC) and 8 or above (complete ANC), respectively.

First ANC attendance before the 16th week (early ANC) was observed in 77.2% and 93.1% of the pregnant
women with 4-7 ANC visits and with 8 or more, respectively. Two HIV screenings were done by 26.3% in
those with 1-3 visits, 53.4% for those with 4-7 and 65.5% for those with 8 or more ANC visits. Two syphilis
screenings were observed in 0.9% of pregnant women with 4-7 visits and 2% of 8 or more visits.
Regarding two haemoglobin and urine tests for women with 1-3 visits were 2.6% and none respectively.
For pregnant women with 4-7 visits 10.5% had two haemoglobin tests and 7.2% performed two urine
tests. Regarding those with 8 or more ANC visits 31.8% had two haemoglobin tests and 23.2% had two
urine tests. Obstetric ultrasound before the 20th pregnancy week was observed in 7.9%, 27.8% and 44.9%
according to 1-3 ANC visits, 4-7 and 8 or more.



Page 11/24

Table 1. Adequacy of use of evidence-based interventions according to ANC (antenatal care) number of
visits 1 to 3 (inadequate ANC attendance)

Screenings ANC visits 1-3 (Inadequate ANC)

n=76 (14.9%)

First ANC attendance >16th week <16th week

31/55 (56.4%) 24/55 (43.6%)

Blood group 24 (31.6%)

  1 test 2 tests

HIV 52 (68.4%) 20 (26.3%)

Syphilis 69/75 (92.0%) 0

Hepatitis B 47/75 (62.7%) 0

 Malaria 24 (31.6%) 1 (1.3%)

Urine dipstick 27/75 (36.0%) 0

Stool exam 24 (31.6%) 0

Haemoglobin test 24 (31.6%) 2 (2.6%)

Timing of the haemoglobin test < 20th week >20th week

20 (26.3%) 8 (10.5%)

Ultrasound

0

1

2

≥3

 

60 (78.9%)

13 (17.1%)

2 (2.6%)

1 (1.3%)

Ultrasound before the 20th week 6 (7.9%)

 

Table 2. Adequacy of use of evidence-based interventions according to ANC (antenatal care) number of
visits 4 to 7 (adequate ANC attendance)
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Screenings ANC visits 4 to 7 (Adequate ANC)

n=237 (46.4%)

First ANC attendance >16th week <16th week

46/202 (22.8%) 156/202 (77.2%)

Blood group 152 (64.1%)

  1 test 2 tests

HIV 104 (44.1%) 126 (53.4%)

Syphilis 212/235 (90.2%) 2/235 (0.9%)

Hepatitis B 143 (60.3%) 0

Malaria 163 (68.8%) 14 (5.9%)

 Urine dipstick 150 (63.3%) 17 (7.2%)

Stool exam 164 (69.2%) 8 (3.4%)

Haemoglobin test 158 (66%) 25 (10.5%)

Timing of the haemoglobin test < 20th week >20th week

145 (61.2%) 63 (26.6%)

Ultrasound

0

1

2

≥3

 

92/236 (39.0%)

114 /236 (48.3%)

23/236 (9.7%)

7/236 (2.9%)

Ultrasound before the 20th week 66 (27.8%)

 

Table 3. Adequacy of use of evidence-based interventions according to ANC (antenatal care) number of
visits 8 or above (complete ANC attendance)
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Screenings ANC visits 8 or above (Complete ANC)

n=198 (38.7%)

First ANC attendance >16th week <16th week

13/189 (6.9%) 176/189 (93.1%)

Blood group 157 (79.3%)

  1 test 2 tests

HIV 57 (28.9%) 129 (65.5%)

Syphilis 179/197 (90.9%) 4/197 (2.0%)

Hepatitis B 120/196 (61.2%) 1/196 (0.5%)

Malaria 155 (11.1%) 22 (11.1%)

Urine dipstick 119 (60.1%) 46 (23.2%)

Stool exam 141 (71.2%) 32 (16.2%)

Haemoglobin test 114 (57.5%) 63 (31.8%)

Timing of the haemoglobin test < 20th week >20th week

159 (80.3%) 81 (40.9%)

Ultrasound

0

1

2

≥3

 

57 (28.8%)

89 (44.9%)

47 (23.7%)

5 (2.5%)

Ultrasound before the 20th week 89 (44.9%)

Discussion
A key component to reduce neonatal morbidity and mortality is having a high-quality ANC with a skilled
provider [1, 2,3]. However, the neonatal mortality rate in Sao Tome and Principe remains high and it is
necessary to unveil the proportion of women in STP obtaining complete ANC attendance with the
essential interventions preconized. Therefore, with this study we aimed to know current ANC practices in
the country, screenings performed, and antenatal problems commonly detected among pregnant women.

Regarding timing of �rst ANC visit and rate of attendance, we found that a high percentage (71.4%) of
pregnant women attended before the 16th week. This �nding is much higher compared to other studies in
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sub-Saharan Africa, per example, Tanzania 12.4%, Nigeria with 15.4%, Zambia with 17%, and Ethiopia
with 27.5% [7, 39, 40]. Practically all women had at least one visit, what is in accordance with the rate
published by the UNICEF’s 2019 Multiple Indicator Cluster Survey for Sao Tome and Principe (MICS6-
STP) [27]. Complete ANC attendance (8 or above visits) was achieved by 38.7% of pregnant women and
a total of 84% had the minimum of 4 visits. The uptake was found to be higher than reported for the
country regarding a minimum of four visits (12.8%) and eight attendances (4.3%) [27]. It was also
observed to be higher compared to the rates published for sub-Saharan countries with 13% of women not
attending antenatal care at all and 53% having a minimum of 4 visits [41].

Detecting high-risk pregnancies is key in most prenatal programs in all developing countries and is also
challenging [14]. Age and parity are the most frequently used risk factors to de�ne high risk. Most
evidence for using age and parity as risk criteria comes from studies of perinatal mortality but increased
risk has also been demonstrated for women at the extremes of the fertile age range nulliparae or grand
multiparae [42]. Women with risk factors for high-risk pregnancies have a one in four chance of
developing complications than those with a low risk of high-risk pregnancies who have nearly one in ten
[15, 42]. In this study, one third was registered as having a high-risk pregnancy in their antenatal cards,
mainly due to advanced maternal age (16.8%) and teenage pregnancy (5.4%) as de�ned ≤16 years old in
national guidelines. This is in accordance with the 10% to 30% rate reported worldwide of pregnancies
estimated to be “at-risk” [15].

Regarding risky behaviours as alcohol consumption and the presence of domestic violence during
pregnancy the percentage of noti�cations registered by the nurses in the antenatal cards was very low
taking into consideration country MICS6-STP data [27]. One can speculate that healthcare providers are
not motivated enough to ask and report these risks.

Height, weight, and body mass index are not registered during antenatal care visits in STP as it’s not
mandatory according to the WHO 2016 recommendations [13]. Details of previous pregnancies,
contraception, planned pregnancy, present medical problems and signalling of high-risk pregnancies were
often missing. The antenatal card should be designed to make documentation easier, but it was found
that important information was not always adequately recorded. This may impact on both maternal and
foetal outcomes [34].

Routine nutritional interventions and blood pressure measurement were met in a high proportion (80-85%)
as recommended during antenatal period to prevent maternal anaemia, puerperal sepsis, low birth weight,
and preterm birth [13].

Intermittent preventive treatment for malaria during pregnancy was provided to half of the women and a
high proportion received an insecticide treated net, similar to other nearby countries as Gabon [43].
However, only 4.2% of pregnant women received a full IPTp-SP dose (at least two curative doses), a
proportion much inferior compared to Gabon, that reaches 55% [43]. By contrast, bed net coverage was
higher for STP (85.3%) than the estimated for Gabon (60%) [43].
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Antenatal screening of HIV, hepatitis B virus and syphilis are free of charge and approximately all
pregnant women (89 to 94%) had one test for HIV and syphilis done. Nevertheless, only half had two HIV
tests and 1.2% tested twice for syphilis. When compared to other evidence-based screenings that have
costs for women, this rate drops substantially. For instances, having two haemoglobin and urine tests is
only accomplished by ten percent of those with adequate ANC (4-7 visits) and by thirty percent of those
with complete ANC (8 or more contacts).

Regarding evidence-based interventions completion according to number of attendances, pregnant
women with complete ANC had more two testes done for each screening in comparison to the pregnant
women with adequate and inadequate ANC.

Around sixty percent of the pregnant women performed one obstetric ultrasound. Still, only half of them
did it before the 20th-24th week. Missing an early ultrasound represents a lost opportunity for detection of
multiple gestation, congenital anomalies, estimate gestational age, foetal malpresentation and placenta
praevia and needs to be urgently addressed [14]. This reinforces that pregnancy costs are a blockage for
reaching the optimal antenatal care.

Poverty may constitute a great barrier to accessing antenatal health services and can explain the
incomplete use observed [41]. Pregnant women may not have the �nancial resources needed to pay for
the services rendered, especially if they cost 17 USD when living on a budget of 1.40 USD per day. This
may explain why a complete ANC utilization is reached only by 38.7% of pregnant women.

Then again, poverty alone doesn´t explain why only half pregnant women are tested twice for HIV and
only less than 2% for syphilis when these screenings are free. These �ndings also elucidate the existence
of health system failures on the quality of ANC provision. As reported in other studies, offering total free
ANC may be insu�cient in improving ANC utilization because there are other signi�cant barriers [54].
Understanding all the demographic, societal, and cultural factors such as economic status, residence,
decision making, educational opportunities, and transportation could help improving women’s health and
accessibility to maternal health services [54].

Nonetheless, health system improvements that enhance the e�ciency and broaden the bene�ts of free
package for women reproductive health care services can go a long way to improve long term health
gains for maternal and newborn health outcomes in Sao Tome and Principe.

Major gaps in the diagnosis, treatment and follow-up of pregnant women were identi�ed through this
study. For instance, anaemia during pregnancy is a public health problem that leads to different life-
threatening complications and poor pregnancy outcomes [19]. In this study, 36.4% of pregnant women
were anaemic and this �nding is lower than o�cial data from a previous study in the country that
revealed an anaemia prevalence of 61% in pregnant women [29]. Illustrating a high rate of anaemia
among pregnant women in STP when the overall prevalence for Africa is 41.82%, with differences
between countries which ranged from 23.36% in Rwanda to 57.10% in Tanzania [19]. Thus, maternal
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anaemia in STP should be urgently treated by national policy in order to enhance newborn health and
survival [19].

Other maternal issue related to adverse neonatal outcomes identi�ed in this study is the high prevalence
of asymptomatic urinary tract infections in pregnancy. We identi�ed a rate of 43.2% of asymptomatic
bacteriuria (ASB), which is more than double of the range usually reported for pregnant women in LMIC
(2% to 16.43%) [14]. Besides the high prevalence of ASB, we also identi�ed that almost half of those in
this situation go through all pregnancy without either receiving antibiotic treatment, neither repeating the
urine tests. Furthermore, and unlike culture, strip urinalysis fails to identify the etiologic agents and the
antibiotic sensitivity pattern. This practice will not allow proper management of urinary tract infection in
pregnant women attending antenatal care in Sao Tome and Principe thus increasing their risk for
complications. Additionally, the country doesn’t have the resources to perform urine cultures. Due to the
above reasons, the burden of urinary tract infections in pregnant women and its associated
complications in this country is highly underestimated.

Intestinal infections by parasites are highly frequent in STP and in this study almost 55.5% of pregnant
women had at least one parasite [47]. Anthelmintic treatment was administered in twenty percent of
cases. Taking into account the country prevalence of anaemia, the implementation of preventive
anthelminthic treatment for pregnant women, after the �rst trimester, as part of worm infection reduction
programmes should be discussed [13].

HIV was detected in four (0.8%) pregnant women, what is in accordance with published data (0.2% in
2015) for the country [48]. Syphilis was diagnosed in �ve (1%) women and although the vast majority
had done only one test, this percentage is much lower than the estimated pooled prevalence of syphilis
(2.87%) in sub-Saharan Africa [18]. The STP´s HIV and sexually transmitted infections programs led to a
decrease in the incidence of syphilis in pregnant women and congenital syphilis. Syphilis in pregnant
women signi�cantly decreased from about 1.8% in 2008 to 0.8% in 2017 in the country [48]. There were
no cases of congenital syphilis during that period. The percentage of women that required syphilis
treatment in this study is identical to that published in other resourced-constrained countries as South
Africa and Angola [34, 49]. This is a noteworthy point in the context of the triple elimination of HIV,
syphilis and hepatitis B in Sao Tome and Principe. Regarding hepatitis B, expansion to universal newborn
hepatitis B birth-dose vaccination (HepB-BD) without maternal screening started at the end of this study
(third trimester of 2018) what is an excellent achievement for newborn health. Before that, the country
had a selective hepatitis B birth-dose vaccination (HepB-BD) strategy targeting infants born to mothers
who test positive for hepatitis B virus (HBV) surface antigen missing out many newborns as maternal
screening for hepatitis B was low [50].

Typhoid fever is endemic in STP as common in low-resource environments that lack access to clean
water and adequate sanitation [22]. Typhoid fever was registered for 14.8% pregnant women. However,
the mean sensitivity, speci�city, negative and positive predictive value of Widal test remains below 80%
[44]. Therefore, the low speci�city of this test and can lead to an over diagnosis of typhoid fever that may
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result in the overuse of antibiotics and delay the proper treatment for underlying conditions [22]. The
e�ciency of Widal test in diagnosing typhoid fever without other con�rmatory tests is not of diagnostic
value, thus, it should not be recommended as a routine antenatal care practice in Sao Tome and Principe
[44].

Gestational diabetes mellitus low rates in this study can also be underestimating the reality, taking into
consideration, that half of the pregnant women only tested once and less than twenty percent tested
twice throughout all pregnancy. Preeclampsia cases detected during ANC visits was of 7% what is in
accordance to the range of 3% to 10% published for LMIC [51].

Another concern identi�ed in this study is the risk for RhD alloimmunization as Rhesus factor was
negative in 5.8% pregnant women. Similar frequency of RhD-negative phenotype was published in Nigeria
4.44%, 3.9% in Kenya, 4.06% in Guinea and 2.4% in Cameroon [25]. Although, it is a much lower than the
≥14% prevalence of Rh-negative phenotype among Caucasians [25]. This risk of alloimmunization to
RhD can cause perinatal adverse outcomes and compromise women’s obstetric care in Sao Tome and
Principe due to the unaffordability of anti-D immunoglobulin.

Sickle cell anaemia or the sickle cell trait was suspected in 13% pregnant women highlighting a crucial
need to understand the burden of SCD in the country. Novel, rapid, inexpensive, and sensitive
immunoassay-based point-of-care tests kits, found to have high sensitivity and speci�city in sub-Saharan
African settings should be available in STP for neonate screening programmes [24, 45, 46].

Sao Tome and Principe have made remarkable progress towards reaching a good coverage of ANC
services and early attendance rates. Nevertheless, attending many antenatal care visits during pregnancy
does not guarantee receiving the receipt of interventions that are effective in improving newborn health
as highlighted in this study.

Conclusion
Sao Tome and Principe have made remarkable progress towards ensuring no pregnant woman is left
without antenatal care. Nonetheless, most pregnant women still miss the opportunity to complete all
evidence-based screenings. We supposed that this might contribute to the high rates of neonatal
mortality reported for the country as the main ANC problems identi�ed in this study were maternal
anaemia and bacteriuria that are directly linked to adverse neonatal outcomes. Therefore, these should be
urgently addressed to prevent newborn morbidity and mortality in the country. Additionally, attention is
also needed for pregnant women with intestinal parasites infection, in risk of alloimmunization to RhD
and with sickle cell anaemia. Strategies as 1) preventive administration of anthelmintic drugs after the
�rst trimester, 2) implementation of universal access to anti-D immunoglobulin for the Rh-negative
pregnant women and 3) providing novel inexpensive SCD point-of-care test kits in the country, should be
discussed due to the country pro�le.
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Regarding malaria control strategies, this study highlights that the use of full courses of IPTp-SP is still
sub-optimal and insu�cient and that efforts are still needed to achieve all pregnant women HIV and
syphilis testing.

Quality ANC in the country is not yet ideal, partially due to the current partial free antenatal care health
policy. Thus, a total free antenatal care is one public health measure that should be instigated in order to
improve newborns’ health outcomes. This study can, therefore, enlighten the government and
stakeholders of the existence of ANC core obstacles in the country. It may also enable them to design
effective interventions to reach the newborn health post-2015 Sustainable Development Goals of no more
than 10 neonatal deaths per 1000 live births [52, 53].

Future studies

Understanding the determinants of pregnant women ANC utilization in Sao Tome and Principe and
factors such as economic status, residence, decision making, educational opportunities can impact
women’s health and accessibility to maternal health services.

There are no previous studies in the country regarding the prevalence of bacteriuria among pregnant
women and like many other LMIC, screening for bacteriuria is not always done routinely during antenatal
care. Additionally, there is no knowledge about the burden, bacterial aetiology and, sensitivity pattern of
maternal bacteriuria in the country. Further studies are needed to know the uropathogens and their
sensitivity patterns in pregnant women attending antenatal care in STP.

The prevalence of sickle cell disease in Sao Tome and Principe is unknown and since the early diagnosis
of the disease improves child survival, efforts should be made to study SCD burden in the country [24].

We also recommend further (qualitative) research into women’s perceptions, and satisfaction with ANC
and other maternity services as the research perceived a negative and fearful sensation regarding delivery
at the main maternity as well reports of obstetric violence at the delivery time.

Strengths And Limitations
This study has the strength of being based on a large national sample. We included data from 518
antenatal cards from pregnant women similar to the recently published 2019 MICS6-STP from UNICEF
[27]. Moreover, contrarily to MICS, our study is not vulnerable to recall bias as the mothers included had
the antenatal card with them and had just delivered the baby.

However, there were some limitations that should be pointed: 1) being a retrospective study, the reasons
for poorly recorded information were not explored, only the completeness of the recording could be
analysed; 2) proper records and quality of care given could not be assessed; 3) this study was conducted
in the capital city and may overestimate actual ANC visits as attitudes and practices may differ from
those in rural areas in terms of access to health care, health worker motivation and training, and
availability of health service.
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