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ABSTRACT
Objective: This study was carried out to investigate the macroscopical and microscopical placental findings in term singleton
stillbirths at a selected public hospital.
Methods:A quantitative non-experimental observational descriptive study was conducted by examining the placentas of 89 term
singleton stillbirth babies in the labor ward for macroscopic lesions. A data collection tool was used to capture clinical data from
patient files on variables of interest related to placental lesions for stillbirth cases. The IBM SPSS Statistics version 28 package was
used to analyze the data.
Results: A significant relationship was found between the following variables (p < 0.05): stillbirth and number of antenatal care
visits (p = 0.0035); birth weight and mid-upper arm circumference (p = 0.013); birth weight and maternal vascular malperfusion
(MVM) (p = 0.001); birth weight and birth attendant (p = 0.034); type of stillbirth and birth attendant (p = 0.033); type of stillbirth
and previous obstetric history (p= 0.038); cord insertion and smoking/substance abuse (p= 0.012); cord insertion and hemoglobin
(p = 0.029); cord length and meconium histiocytes (p = 0.031); cord diameter and syphilis (p = 0.030); placental weight and
onset of labor (p = 0.012); placental weight and fetal vascular malperfusion (FVM) (p = 0.004); color of membranes and maternal
inflammatory response (MIF) (p = 0.002); color of membranes and meconium histiocytes (p = 0.000), and color of membranes
and syphilis (p = 0.053).
Conclusion: The study provides essential insights into the placental findings associated with term singleton stillbirths in the
Emalahleni Sub-District. Examination of the placenta may help to define the causes in more than 90% of stillbirth cases, inform
the research, and decrease stillbirth rates.

1 Introduction

Stillbirth, defined as the death of a fetus at 28 weeks’ gestation or
later, remains a significant public health concern, particularly in
low- and middle-income regions (Pinar et al. 2014). Examination
of the complex pathogenic interplay among themother, fetus, and
placenta that leads to stillbirth has generally focused onmaternal

and fetal disorders. With that said, placental pathology has been
identified as a crucial factor in understanding the causes of still-
births, given its role in fetal nourishment, oxygenation, andwaste
elimination. For normal growth and survival, the fetus depends
on the placenta (Gualdoni et al. 2022, 2). The placenta is an organ
of fetal adaptation to maternal environment and provides oxygen
nourishment and waste disposal (dos Reis et al. 2020, 1). The
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placenta acts as a barrier against most infections (Yong et al.
2021, 2) and is called the “chronicle of intrauterine life” because
it provides intrauterine events. Maternal diseases and infections
are reflected in the placenta which may result in abnormal
placentation, malperfusion, and inflammation of the placenta
(Goldstein et al. 2020, 1). Uninterrupted blood flow of maternal
and fetal blood circulation is very important for normal placental
functioning and to support fetal growth (Ernst 2018, 551).

Studies suggest that placental abnormalities such as infarctions,
infections, and vascular insufficiency are often implicated in
term stillbirths and may provide vital clues for prevention and
early intervention of stillbirths (Gibbins et al. 2020, 2). These
are a result of impaired placental circulation causing lesions,
and dysfunction of the placenta which may result in adverse
perinatal outcomes (Gibbins et al. 2020, 2). Some of the placental
abnormalities that may be denoted on placenta pathology are
associated with many potentially modifiable disorders such as
demographic, environmental, nutritional, and lifestyle factors
(Reinebrandt et al. 2018, 289). Undernutrition, overweight, and
obesity are associated with poor pregnancy outcomes (Symington
et al. 2018, 9). Placental lesions inmaternal obesity and gestational
diabetes are abnormal cord insertion, umbilical cord knots,
hypercoiling, umbilical cord thrombosis, and placental infarcts
(Wright et al. 2019, 11). Maternal vascular malperfusion (MVM) is
associated with pre-eclampsia and other hypertensive disorders
(Kulkarni et al. 2017, 180; Paules et al. 2019, 614).

Severe anemia in pregnancy may lead to placental abruption
and stillbirth (Shi et al. 2022, 9) and tuberculosis may result in
inflammation of the placenta (Tiwari and Kumar 2017, 2). Placen-
tal findings in perinatal tuberculosis include chronic necrotizing
granulomas and villitis (Goldstein et al. 2020, 9). Maternal
caffeine intake is associated with uteroplacental vasoconstriction
(Reijnders et al. 2019, 74), and a high daily caffeine intake of
>300 mg per day may increase the incidence of stillbirths (WHO
2020, 14). Placental lesions from previous obstetric history of
stillbirths are low placental weight, infarcts, calcifications, and
abnormal cord insertion (Bedwell et al. 2020, 1211).

Physical or sexual intimate partner violence against pregnant
women accounted for a 30% increase in the chances of stillbirth
(Lawn et al. 2016, 598). Fetal death following placenta abruption
with no maternal condition or without clear reason may be
associated with intimate partner violence (Oche et al. 2020,
2). Advanced maternal age (>35) is associated with a variety
of pregnancy complications and placental pathology related
to pregnancy-induced hypertension, gestational diabetes, and
increased BMI (Zhang et al. 2022). Maternal smoking and pas-
sive smoking in Ethiopia contributed to unexplained stillbirths
(Tesema et al. 2020, 193). Maternal cigarette smoking, passive
smoking, and substance abuse cause damage to the placenta
(vasoconstriction) which results in fetal lesions and low placental
weight (Gibbins et al. 2020, 8; Wright et al. 2019, 11).

Maternal exposure to indoor and ambient air pollution may
lead to placenta lesions such as fetal vascular malperfusion
(FVM) (Khan et al. 2017, 2). Air pollutants reduce the oxygen-
carrying capacity of blood to the body tissue of the fetus and the
fetus is then deprived of oxygen leading to intra-uterine growth
retardation and stillbirth (Khan et al. 2017, 2). The Covid-19

pandemic has had a profound effect on the healthcare system
worldwide and has resulted in an increase in socio-economic
challenges. The direct effect of Covid-19 infection on the fetus
may be Covid placentitis (inflammation of the placenta) which
may cause stillbirth (Gebremeskel et al. 2020: 263; Linehan et al.
2021, 263; O’Sullivan 2021). Covid-19-related placental lesions are
thrombosis and placental necrosis whichmay lead to fetal demise
(Bouachba et al. 2021, 1; Schwartz et al. 2020, 1).

Figure 1 is a conceptual framework that describes how physical,
maternal/paternal, and social factors affect the placenta and may
lead to placental lesions and adverse perinatal outcomes which
include stillbirths.

During the monthly presentations of the perinatal morbidity
and mortality statistics in the selected public hospital in the
eMalahleni sub-district in Mpumalanga Province, the stillbirth
rate, as well as unexplained stillbirths, remained high, with no
improvement plan. The study therefore aimed to assess and
describe the placental findings of macroscopic and microscopic
placenta examinations in singleton-term stillbirths in the selected
public hospital.

2 Materials and Methods

2.1 Study Design and Participants

A quantitative observational descriptive study was conducted
using the “Strengthening the reporting of observational studies
in Epidemiology (STROBE)” checklist. The study was conducted
betweenOctober 2022 and the end of July 2023 in a selected public
hospital. In this study, 89 term singleton stillbirth placentas were
examined. There were 105 placentas for the period of study of
which 16 placentas were excluded because of various reasons.
Some of the consent forms were incomplete and others did not
meet the inclusion criteria.

The unit of analysis were placentas of term singleton stillbirths.
The sampling method used was non-probability purposive sam-
pling. Pregnant women admitted in labor ward were approached
by the investigator after confirmation of an intrauterine fetal
death, and after counseling for eligibility, most of them indicated
a need to know the probable cause of the fetal demise. Those who
met the inclusion criteria were introduced to the study objectives.
Only those who voluntarily gave informed consent to the study
were enrolled and was given a consent form to sign. Women who
were ≥37–40 weeks of gestation by calculations from the first
day of the last normal menstrual period which was confirmed by
sonar were approached. Women who voluntarily gave informed
consent to participate in the study were enrolled and were given
consent forms to sign for placenta disposal. For womenwhowere
below 18 years, guardians had to consent for the study and for
disposal of the placenta.Women admitted with fetal heart sounds
who delivered fresh stillborn were approached after delivery and
were recruited as the first group. Cultural believes of the women
and their families regarding the handling and disposal of the
placentas were considered.

Only singleton placentas of women with confirmed intra-uterine
fetal death and fresh stillbirths with a gestation of 37–40 weeks
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FIGURE 1 The effect of the physical environment, maternal-paternal biological factors, and social environment on the placenta. Source: (Ahmad
2020).

who delivered in the labor ward of the selected public hospital
were included in the study. The selected public hospital functions
as a referral hospital for two districts, which are Nkangala and
Gert Sibande, with 6 sub-districts, 89 Primary Health Care facil-
ities, and 22 mobile clinics, and is surrounded by many informal
settlements and coalmineswhich attracts lots of immigrants from
neighboring countries like Mozambique, Zimbabwe, Swaziland,
Lesotho, and others. The population of Nkangala district is about
1,357,744. The informal settlements have no electricity supply and
rely on coal for fuel. The pregnant women inhale the polluted air
from the mines. The stillbirth rate varied between 16 and 30 per
month during 2021 in the selected hospital.

2.2 Data Collection Tools

A self-administered measuring tool was adapted from the WHO
Making Every Baby Count (2016:17). The following sections were
included in the tool, Section A Demographical Data, Section B
Antenatal Care, Section C Labor and Delivery, Section D Status
of the Baby, and Sections E Placental findings.

2.3 Data Collection

The clinical history was collected from the patient’s mater-
nity case records and maternity registers and recorded in the

data-collection tool. Placentas of term singleton stillbirths were
collected immediately after delivery. They were macroscopi-
cally examined for completeness, retro-placental hematoma,
meconium staining, infarcts, calcifications, cord for knots, hyper-
coiling, and the presence of three blood vessels. The placentas
were weighed and compared with the placenta weight for the
gestational age chart. The placental diameter and cord thickness
were measured and recorded according to the standard opera-
tional procedure of the selected hospital. After the macroscopic
examination, placentas were put in placenta buckets. Formalin
10%was added to preserve them. The placentas were then labeled
and sent for histology. Histology results were received after 4–6
weeks, already interpreted, and authorized by a senior pathologist
in an easy-to-read format. The results were discussed in the
monthly perinatal meetings of the selected hospital. Figure 2
depicts the data collection process.

2.4 Data Analysis

Descriptive statistical analysis was done using the International
Business Machines Statistical Package for the Social Sciences
Statistics Version 28 (IBM SPSS) software. In the evaluation of
the data, descriptive statistics such as percentage, frequency, and
mean values were used. Correlation of data analysis between
different variables was done. The Chi-square test was used to
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FIGURE 2 Data-collection procedure. [Color figure can be viewed at wileyonlinelibrary.com]

determine a relationship between variables, and the Fisher-
Free-Hamilton Exact test to determine the association. The
Pearson Chi-square test was used to perform tests if there was
any association between the placenta findings and maternal
medical conditions. Excel 2016 was used to capture the data. The
research only indicated the summary of the correlation tables
of the variables that had significant associations. The statistical
significance level was accepted as p < 0.05.

2.5 Ethical Considerations

2.5.1 Ethical Clearance

Ethical approval was obtained from University of Pretoria Ethics
Committee, approval number (175/2020). The study was also
carried out in accordance with the ethical rules specified in the
Declaration of Helsinki principles.

3 Results

The sample consisted of 89 placentas from women who delivered
term singleton stillbirths in the labor ward of the selected public
hospital. The study variables included were the maternal demo-
graphic profile, antenatal care, labor and delivery, the status of the
baby, and the gross macroscopic placental findings (Tables 1–3).
The maternal clinical history was collected from the maternity

case record book and the maternity register. The macrosomic
examination included the placental weight, disk dimensions, and
the descriptions of the umbilical cord (Table 4).

3.1 Section A Demographical Data

Of the participants, 78%, (n = 69) were 18–35 years old,
22% (n = 20) were older than 35, and none were younger than
18. Of the participants, 87% (n = 77) had secondary education,
9% (n = 8) had primary, 3% (n = 3) had tertiary education, and
1% (n = 1) was home schooled. The majority of the participants
(91%, n = 81) were single, 7% (n = 6) were married, and 1% (n = 1)
were divorced. Themajority of the participants (91%, n= 81) were
single, 7% (n = 6) were married, and 1% (n = 1) were divorced.
Of the participants, 96% (n = 85) were Black and 4% (n = 4) were
White. Of the participants, 75% (n = 67) were referred from the
district hospitals and clinics for risk factors 25% (n = 22) were
self-referrals who presented to the selected hospital with either
antepartum bleeding, reduced or absence of fetal movements. See
Table 1.

3.2 Section B Antenatal Care

The antenatal care is depicted in Table 2. Parity and gravidity
are associated with increased risk of adverse perinatal out-
comes. Of the participants, 64% (n = 57) were multigravida, 21%
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TABLE 1 Participants’ demographic profile.

Demographic profile
Number
(N = 89)

Percentage
(%)

Age
<18 0 0
18–35 69 78
>35 20 22
Education
Primary 8 9
Secondary 77 87
Tertiary 3 3
Homeschooled 1 1
Marital status
Married 6 7
Single 81 91
Divorced 1 1
Race
Black 85 96
White 4 4
Referral
Referred 67 75
Self-referral 22 25

(n = 19) were primigravida, and 15% (n = 13) were grande multi-
para. Of the participants, 75% (n = 67) had no previous obstetric
history, 18% (n = 16) had abortions, 4% (n = 4) had stillbirths, 1%
(n = 1) had neonatal death, and 1% (n = 1) had molar pregnancy.
Late antenatal care booking and no antenatal attendance are
associated with stillbirth. In this study, 57% (n = 51) of the
participants were late bookers, and 12% (n = 11) were not booked.
Of the participants, 53% (n = 47) had more than four antenatal
care visits, 35% (n = 31) had 1–3 visits and 12% (n = 11) did not
attend antenatal clinic at all. Of the participants, 93% (n = 83)
did not use contraceptives and 54% (n= 48) pregnancies were not
planned. Of the participants, 35% (n= 31) were obese, 35% (n= 31)
had noweight recorded, 16% (n= 14)were overweight,14% (n= 12)
were healthy (good weight), and 1% (n = 1) were underweight.
Mental health screening was only done on 29% (n = 26) of
the participants, and 71% (n = 63) were not screened. Of the
screened participants, 27% (n = 24) were recorded as zero score,
1% (n = 1) were recorded as two and three, and requiring referral
but were not referred, and 1% (n =) had no recorded score. Of the
participants, 90% (n = 80) did not smoke, 6% (n = 5) were passive
smokers, and 4% (n= 4) were active smokers. Of the participants,
90% (n = 80) did not take alcohol or substances, 9% (n = 8) took
alcohol, and 1% (n = 1) took substances during pregnancy. Of the
participants, 80% (n = 71) had rhesus-positive blood, 2% (n = 2)
had rhesus-negative blood and did receive anti-D, and 18% (n= 16)
had no rhesus factor recorded.

Maternal comorbidities/infections associated with an increased
risk of stillbirth were found. Of the participants, 21% (n = 19)

TABLE 2 Participants’ antenatal care.

Antenatal care N = 89 Percentage (%)

Parity and gravidity
Primigravida 19 21
Multigravida 57 64
Grande multipara 13 15

Previous obstetric history
Abortion 16 18
Stillbirth 4 4
Neonatal death 1 1
Molar pregnancy 1 1
None 67 75

Gestational age at first visit
<20 wks 27 30
>20 wks 51 57
Unbooked 11 12

Number of antenatal visits
0 11 12
1–3 visits 31 35
4–7 visits 48 54

Contraceptives used
Yes 6 8
No 83 93

BMI/MUAC
Healthy 12 13
Overweight 14 16
Obese 31 35
Underweight 1 1
Not done 31 35

Mental health screening
Done 26 29
Not done 63 71

Exposure to environmental
factors
Active smoker 4 4
Passive smoker 5 5
Not smoking 80 90

Lifestyle habits
Alcohol 8 9
Substances 1 1
None 80 90

Rhesus factor
Positive 63 71
Not done 24 27
Negative 2 2

1276 of 1287 Public Health Nursing, 2025



FIGURE 3 Summary of participants’ maternal comorbidities/infections. [Color figure can be viewed at wileyonlinelibrary.com]

TABLE 3 Participants’ labor and delivery.

Labor and delivery N = 89 Percentage (%)

Onset of labor
Induction 26 29
Spontaneous 58 65
Self-induced 2 2

Method of delivery
Normal vertex delivery 75 84
Cesarean section 14 16

Gestational age at delivery
37–40 wks 87 98
41–42 wks 2 2

Fetal heart sound on
admission
Yes 9 10
No 80 90

Partogram used
Yes 15 17
No 74 83

Attendant at delivery
Midwife 63 71
Midwife and doctor 26 29

were HIV positive,19% (n = 17) had preeclampsia,15% (n = 13)
had anemia, 6% (n = 5) had syphilis, 2% (n = 2) had cardiac
disease, 2% (n = 2) had diabetes, 1% (n = 1) had TB, 1% (n = 1) had
epilepsy, (n= 1) had asthma, and 2% (n= 2) hadCovid-19. Figure 3
summarizes the participants’ maternal comorbidities/infections.
Of the participants, 71% (n = 63) had maternal medical diseases
or conditions as summarized in Figure 3.

3.3 Section C Labor and Delivery

Of the participants, 65% (n = 58) had spontaneous onset of labor,
29% (n = 26) had induction, and 2% (n = 2) had self-induction of
labor through backstreet insertion of Cytotec tablets, 84% (n= 75)
had normal vertex deliveries and 16% (n = 14) had cesarean
sections. Regarding gestational age at delivery, 98% (n = 87) were
37–40 weeks and 2% (n = 2) were 41–42 weeks of gestation due to
a discrepancy in the last normal menstrual period and the sonar
results on admission. Of the participants, 90% (n = 80) had no
fetal heart sounds on admission and 10% (n = 9) had fetal heart
sounds on admission. The partogram was used on 17% (n = 15)
of the participants in labor and 83% (n = 74) were not monitored.
Of the participants, 71% (n = 63) were attended by midwives only
during delivery and 29% (n = 26) were attendant by midwives
and doctors. Of the participants, 84% (n = 75) had normal vertex
deliveries and 16% (n = 14) had cesarean section deliveries. Of the
participants, 90% (n= 80) had no fetal heart sounds on admission
and 10% (n = 9) had fetal heart sounds on admission. Of the
participants, 83% (n = 74) were not monitored on the partogram
and 17% (n = 15) were monitored with the partogram. Table 3
summarizes the participants’ labor and delivery.

3.4 Section D Status of the Baby

Of the stillborn neonates, 55% (n = 49) were males and
45% (n = 40) were females. The birth weights of the participants’
stillborn babies were as follows: 59% (n = 53) were 1100–2400 g,
31% (n = 28) were 2500–3500 g, 3% (n = 3) were 3600–4000 g, 3%
(n = 3) were >4000 g and 2% (n = 2) were 500–1000 g. Of the
stillbirths, 75% (n = 67) were macerated stillbirths.

3.5 Section E Placental Findings

Of the gross placental findings depicted in Table 4, 65% (n = 58)
had <35 cm cord length (short cords), 30% (n = 27) had normal
cord lengths (36–69 cm) and 2% (n = 2) had long cords (>70 cm).
Of the cords, 65% (n = 58) were blood stained, 20% (n = 18) were
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TABLE 4 Gross/macroscopic placental findings.

Gross/macroscopic
findings N = 89 Percentage (%)

Cord length
>70 cm long 2 2
<35 cm short 58 65
36–69 cm normal 27 30

Cord color
Bloodstained 58 65
Meconium stained 18 20
Clear 13 15

Cord knots
True knots 1 1
False knots 2 2
Cord around the neck 3 3
No knots 83 93

Cord coiling
Hypercoiling 4 4
Normal coiling 85 96

Cord diameter
<0.5 cm (extremely thin) 1 1
0.6–0.8 cm (thin) 72 81
0.9–2 cm (normal) 6 7
>2–3com (thick) 10 13

Placental disk
Retroplacental clot 13 15
Infarcts 44 49
Succenturiate lobe 2 2

Membrane color
Meconium stained 18 20
White patches 11 12
Dusky 50 13
Opaque 10 11

Placental weight
<3rd–5th percentile 57 64
10th–25th percentile 15 17
50th–75th percentile 13 15
90th–97th percentile 4 4

meconium stained, and 15% (n = 13) were clear. No knots were
observed in 93% (n = 83) cases, 3% (n = 3) cases had the cord
around the neck, 2% (n = 2) cases had false knots, and 1% (n = 1)
case had a true knot that was very tight. Of the cases, 96% (n= 85)
cases had normal cord coiling (<3 coils in 10 cm) and 4% (n = 4)
had hypercoiling (>3 coils in 10 cm). Of the cases, 1% (n = 1)
had a cord diameter of <0.5 cm, 81% (n = 72) had 0.6–0.8 cm
diameter, 7% (n = 6) had 0.9–2 cm diameter, and 11% (n = 10)
had >2–3 cm diameter. On the placental disc, 15% (n = 13) had

TABLE 5 Summary of placental disc findings.

Frequency Percentage (%)

Placental disc
Retroplacental clot 13 15
Infarcts 44 49
Succenturiate lobe 2 2
Color
Meconium stained 18 20
White patches 11 8
Dusky 50 56
Opaque 10 11
Placental weight
>3rd–5th 57 64
10th–25th 15 17
50th–75th 13 15
90th–97th 4 4

retroplacental clot, 49% (n = 44) cases had infarcts and 2% (n = 2)
had succenturiate lobe; 20% (n = 18) had meconium stained
membranes, 12% (n = 11) had white patches, 56% (n = 50) had
dusky membranes and 11% (n = 10) had opaque membranes;
64% (n = 57) had placental weights of <3rd to 5th percentile,
17% (n = 15) had placental weight of 10th to 25th percentile,
15% (n = 13) had 50th to 75th percentile and 4% (n = 4) had 90th
to 97th percentile.

Examination of the maternal surface of the placenta revealed the
following. Of the placentas, 49% (n= 44) had infarcts, 15% (n= 13)
had retroplacental clots, and 2% (n = 2) had succenturiate lobes.
Of the placentas, 56% (n = 50) had dusky placental membranes,
20% (n = 18) were meconium stained, 12% (n = 11) had white
patches, and 11% (n = 10) were opaque. A summary of the
placental disc findings is provided in Table 5.

Placental weight can affect the fetal and neonatal outcomes.
Of the placentas, 64% (n = 57) had placental weights between
the >3rd and 5th percentile (very small for gestational age),
17% (n = 15) were between the 10th and 25th percentile (small
for gestational age), 15% (n = 13) were between the 50th and 75th
percentile (appropriate for gestational age), and 4% (n = 4) were
between the 90th and 97th percentile (large for gestational age).
A summary of the placental weights is provided in Figure 4.

The microscopic histological findings of the placental refer to
sectioning, staining, and examination of the placenta and the
umbilical cord under a microscope. The histological findings
include proliferative vascular changes, chronic villitis, villous
immaturity, acute and chronic villitis necrotizing funisitis, and
the presence of spirochetes which are summarized in Table 6.

MVM was the most significant placental finding in this
study, which included placental hypoplasia (placental weight of
<10 percentile), placental infarcts, retroplacental hemorrhage,
decidual arteriopathy, distal villous hypoplasia, and accelerated
villous maturation. MVM is summarized in Figure 5.
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FIGURE 4 Summary of the placental weights. [Color figure can be viewed at wileyonlinelibrary.com]

FIGURE 5 Summary of maternal vascular malperfusion findings on both gross and histological examination. [Color figure can be viewed at
wileyonlinelibrary.com]

3.6 Correlation of Data Analysis between
Variables

Correlation between variables in maternal behavior and stillbirth
was done to find the possibility of predicting causal relation-

ships. The Chi-square test relies on approximations that were
used to determine relationships between the variables which
comprised stillbirth versus maternal age, stillbirth versus par-
ity, stillbirth versus contraceptive use, stillbirth versus number
of antenatal care visits, birth weight versus mid-upper arm
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TABLE 6 Summary of the micro/histological findings.

Findings Frequency Percentage (%)

Maternal vascular
malperfusion (MVM)

30 34

Maternal inflammatory
response (MIF)

25 28%

Meconium histiocytes 13 15
Abruptio (pathological) 10 11
Fetal inflammatory
response (FIR)

8 9

Fetal vascular malperfusion
(FVM)

2 2

Chronic histiocytic villitis 1 1

circumference, birth weight versus MVM, birth weight versus
birth attendant, type of stillbirth versus previous obstetrical
history, cord insertion versus smoker/substance abuse, cord
insertion versus hemoglobin, cord length versus meconium
histiocytes, cord diameter versus syphilis, placenta weight versus
onset of labor, placental weight versus maternal malperfusion,
color of membrane versus maternal inflammatory response
(MIF), and color of membrane versus meconium histiocytes
and color of membranes versus syphilis. A Chi-square value of
p < 0.05 was considered significant while p > 0.05 level was
not significant. The Fisher Hamilton Exact Test was added to
calculate the exact probability of observing the data under the
assumption (Table 7).

A significant relationship was found between the following
variables (p < 0.05): stillbirth and number of antenatal care visits
(p = 0.0035); birth weight and mid-upper arm circumference
(p = 0.013); birth weight and MVM (p = 0.001); birth weight
and birth attendant p = (0.034); type of stillbirth and birth
attendant (p = 0.033); type of stillbirth and previous obstetric
history (p = 0.038); cord insertion and smoking/substance abuse
(p = 0.012); cord insertion and hemoglobin (p = 0.029); cord
length and meconium histiocytes (p = 0.031); cord diameter
and syphilis (p = 0.030); placental weight and onset of labor
(p = 0.012); placental weight and FVM (p = 0.004); color of
membranes and MIF (p = 0.002); color of membranes and
meconium histiocytes (p = 0.000), and color of membranes and
syphilis (p = 0.053).

4 Discussion

The study assessed and described the findings ofmacroscopic and
microscopic placenta examinations in singleton-term stillbirths
in a selected public hospital using a self-administered measuring
tool adapted from the WHOMaking Every Baby Count (2016:17).
Characteristics and trends of the placental lesions of the stillbirths
were then described.

4.1 Section A Demographical Data

Most of the participants were between 18 and 35 years old, were
single, Black, and had a secondary or high school education.

In addition, most had been referred from local clinics and
district hospitals. Advanced maternal age is associated with poor
implantation and poor placental perfusion because of the reduced
hormones responsible for the implantation process (Mondal
et al. 2017). In India, stillbirths were associated with teenage
pregnancy andwith advancedmaternal age (Tiwari et al. 2021). In
China, advanced and very advanced maternal age >40 years was
associated with an increased risk of adverse perinatal outcomes,
including stillbirths (Wu et al. 2021). In Ethiopia, maternal
education had an impact on maternal knowledge about health
issues, the utilization of antenatal care services and stillbirth
(Tesema et al. 2020). Maternal marital status has an impact on
perinatal outcomes as it affects women’s emotional and economic
support. Women who are not married have an increased risk for
stillbirth due to socio-economic insecurity and lack of psychologi-
cal support (Bedwell et al. 2020). Maternal race is associated with
increased risk of stillbirth due to socio-economic discrepancies
(Mhlophe 2019).

4.2 Section B Antenatal Care

The World Health Organization (2016) and Seebregts et al. (2016)
stress the importance of antenatal care and regular attendance for
positive birth outcomes. The sooner antenatal care is initiated,
the better problems can be detected in time, treatment can be
started and women with high-risk conditions can be referred.
A study in Northern Tanzania found that fewer antenatal visits
were associated with stillbirths (Lema et al. 2020). In Durban,
Natal, an increased number of antenatal visits was associated
with less adverse perinatal outcomes, including stillbirths (Hoque
et al. 2022). Antenatal visits present opportunities for reaching
pregnant women with interventions Hoque et al. 2022). Inappro-
priate timing of the first antenatal booking is associatedwith poor
pregnancy outcomes, including perinatal deaths, and stillbirths
(Tesema et al. 2020).

In South Africa, the goal of antenatal care is to reduce maternal
and perinatal mortality. Good quality antenatal care can improve
birth outcomes through preventive measures, proper assess-
ment, identification of high-risk factors, and proper management
(NDoH 2011). In this study, multigravidas were more affected
than primigravidas and grande multiparas. In their study on
maternal and fetal risk factors for stillbirths, Gardosi et al. (2013)
found that zero (0) parity and parity of three (3) and more
were at increased risk for stillbirths. Previous obstetric history
of abortions and stillbirths is a risk factor for stillbirth (Lema
et al. 2020). Stillbirth occurredmore frequently in the participants
who had an obstetric history of previous stillbirths and abortions
than in those without. Some participants without any maternal
medical conditions (healthy pregnancies) had stillbirths.

Family planning is the most impactful single intervention for
saving the lives of mothers and babies, and increased family
planning coverage and contraceptive prevalence can avoid still-
births (McGee et al. 2016). The United Nations (2015) sustainable
goals 2030 target is for 63% of women in sexual relationships to
be on contraceptives. Although most of the pregnancies in this
study were unplanned and no contraceptives were used, there
was no statistical association between unplanned pregnancy and
stillbirth.
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TABLE 7 Correlation of data analysis between variables.

Correlation of data analysis between variables

Yes No Total p value (<0.05) Test

Correlation of number of antenatal visits and fetal heart on admission 89 0.035 F
0 visits 0 11
1–3 visits 1 30
4–7 visits 10 37

Correlation of birth weight and mid-upper arm circumference 89 0.015 F
Extremely small 2
Small 0
Normal 29
Overweight
Not done 51

Correlation of birth weight and birth attendant 89 0.034 F
Extremely small 1
Small 25
Normal 63

Correlation between birth weight and maternal vascular malperfusion 85 0.001 F
Extremely small 0 1
Small 31 24
Normal 3 19
Present 7

Correlation between type of stillbirth and previous obstetric history 89 0.038 F
Fresh 23
Macerated 66

Correlation between type of stillbirth and birth attendant 89 0.012 F
Fresh 23
Macerated 66

Correlation between cord insertion and maternal hemoglobin 89 0.029 F
Battledore 3
Circumvallate 1
Lateral 9
Medial 55
Mediolateral 21

Correlation between cord length and meconium 89 0.031 F
Abnormal 5
Normal 34
Short cord 50

Correlation between cord diameter and smoking/substances 89 0.017 F
Normal 78
Thick 5
Thin 6

(Continues)
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TABLE 7 (Continued)

Correlation of data analysis between variables

Yes No Total p value (<0.05) Test

Correlation between cord diameter and syphilis 89 0.030 F
Normal 2 62
Thick 1 4
Thin 1 4
Not done 14 0

Correlation between placental weight and onset of labor 89 0.012 F
Cesarean section 1
Emergency cesarean section 2
Induction 26
Self-induced 2
Spontaneous 58

Correlation between placental weight and fetal vascular malperfusion 89 0.004 F
Abnormal 0 10
Inadequate placenta 1 58
Normal 5 15

Correlation between color of the membranes and maternal
inflammatory response

89 0.002 F

Clear 0 7
Cloudy 4 0
Dusky 7 6
Meconium stained 3 14
Opaque 16 31
White patches 1 0

Correlation between color of membranes and meconium histiocytes 89 0.000 F
Clear 0 7
Cloudy 0 4
Dusky 4 9
Meconium stained 14 3
Opaque 6 41
White patches 0 1

Note: F denotes Fisher Hamilton Exact Test.

Maternal nutrition has an impact on fetal development and
gestational outcomes. In Brazil, Miele et al. (2021) assessed the
nutritional status of 1165 nulliparous pregnant women by body
mass index and mid-upper arm circumference associated with
dietary patterns and sociodemographic characteristics. The body
mass index and mid-upper arm circumference reflect the mater-
nal nutritional status, but the mid-upper arm circumference
has advantages over the body mass index because it does not
require calculation and is independent of pre-pregnancy weight
(Miele et al. 2021). A study in Romania found that obesity was
associated with other risk factors such as gestational diabetes
and hypertensive disorders, fetal macrosomia, and late stillbirths
in pregnancy, which are associated with MIF, abnormal and
malperfusion of the placenta, with an increase in maternal and

perinatal morbidity and mortality (Tabacu et al. 2022). In this
study, a decreased MUAC (mid-upper arm circumference) of
below 23 cm was associated with low placental weight and the
majority of the placental weights were below the 10th percentile
which indicated that there was intra-uterine growth restriction.
In addition, the study found that participants with fewer or no
antenatal care visits had stillbirths.

The placenta plays a very important role as an endocrine organ
regulating hormones that impact the well-being of the mother
and the fetus. The placenta in mental health is to regulate
maternal mood (Thomas 2020). The maternal mental health
status is assessed and a score between zero and three is allocated
during all antenatal visits. A score of 0 means that the woman
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is psychologically stable and a score of 2 and 3 needs referral
for psychological assessment, intervention, and support (NDoH
2011).

Most of the participants in this study 90% (n = 80) did not
smoke. Maternal exposure to air pollution during pregnancy is
exacerbated by social-environmental factors such as smoking,
second-hand smoke, poor nutritional intake, and chronic stress,
and may result in adverse pregnancy outcomes (Erickson and
Arbour 2014). Smoking cigarettes actively or passively and using
drugs during pregnancy are associated with an increased risk
of fetal growth restriction, which is a major cause of still-
births (Gardosi et al. 2013). Maternal lifestyle habits such as
alcohol consumption or taking recreational drugs cause placen-
tal dysfunction because of their vasoconstriction effect on the
placental blood vessels (Reijnders et al. 2018). Alcohol intake
during pregnancy increases the risk of placental abruption and
abnormal placentation (Gualdoni et al. 2022). Maternal alcohol
consumption reduces placental weight and size and is associated
with maternal malperfusion and umbilical cord contraction.
All pregnant women should be asked about their alcohol and
substance use (past and present) throughout their antenatal visits
(WHO 2016).

Rhesus incompatibility has been an important cause of neonatal
morbidity andmortality, including stillbirth (Aliyo et al. 2023). To
reduce Rhesus incompatibility that may cause hemolytic disease
of the newborn (HDN), the government encourages communities
and pregnant women through health education as they follow
antenatal care (ANC) to screen for Rh-D types (Aliyo et al. 2023).

Maternal medical diseases were found in 71% (n = 69) of the
women. Maternal diseases such as hypertensive disorders and
diabetes are mostly associated with an increased risk of stillbirth
(Tesema et al. 2020). Maternal diseases and infections may lead
to placental dysfunction which increases the risk of adverse
maternal and perinatal outcomes, including stillbirths. In a
tertiary care center in India, Tiwari et al. (2021) found that
more than half of the women who had stillbirths had medical
disorders or conditions. In their study in South Africa, Ikumi
et al. (2021) found thatHIV-positivewomenwere at increased risk
of developing placental pathology such as MVM and increased
chronic and acute MIF (chorioamnionitis). Congenital syphilis
is preventable if testing and treatment are provided early during
antenatal visits, yet babies are still dying from the infection
(WHO, 2019).

4.3 Section C: Labor and Delivery

The section on labor and delivery examined the onset of labor,
method of delivery, gestational age at delivery, fetal heart sound
on admission, partogram use, and attendant at delivery. In most
cases, the onset of labor was spontaneous and the method of
delivery was mostly a normal vertex delivery. Most participants
had no fetal heart rate detectable on admission and all were
attended by midwives. Vaginal delivery is recommended for
spontaneous labor or following an induction of labor. In Ethiopia,
Tesema et al. (2020) found that most women had a vaginal
delivery after a fetal death. Induction of labor can be performed
soon or within 24 h after fetal death is confirmed (Brosens

et al. 2019). Maternal preferences, gestational age, and previous
obstetric history should be taken into consideration. An elective
and emergency cesarean section can be performed depending
on the indications, for example, antepartum, or intrapartum
bleeding in case of placenta abruption or two previous cesarean
sections (Kovo and Schriber 2021). Delivery should be expedited
in the presence of sepsis or rupture of membranes. Delivery
must not be prolonged after confirmation of fetal death to
prevent complications associated with coagulation (disseminated
intravascular coagulopathy) (Kovo and Schriber 2021).

In labor, there is an increased risk of intrapartum stillbirth when
the fetal heart rate is inadequately monitored by not using a
partogram (Bedwell et al. 2020). No partogram was used in 70%
of the cases. In addition, 90% of the stillbirths were macerated
stillbirths which reflected the quality of antepartum care. In 2019,
Mhlophe examined the factors contributing to the occurrence
of stillbirths in a tertiary hospital in Emalahleni sub-district,
Mpumalanga province, South Africa, and found an increased
percentage of macerated stillbirths. Macerated stillbirths reflect
the quality of antenatal care (Michalow et al. 2015). Lack
of antenatal care, infrequent antenatal care visits, inadequate
assessment of women, and lack of appropriately trained staff are
contributory factors to macerated stillbirths (National Perinatal
Morbidity and Mortality Committee 2016). Fresh stillbirths are
an indication of substandard intrapartum care (Shanker et al.
2020). This study found that 80% of the demised fetuses were
confirmed intrauterine deaths on admission and 50% of the
stillbirths were unexplained and were delivered by women from
the local eMalahleni sub-district.

4.4 Section D Status of the Baby

In this study, there were more male than female stillborn
neonates. A study in Northern Tanzania found an increased
prevalence of male stillborn neonates (Lema et al. 2020). Black-
well et al. (2016) attributed male excess stillbirths to increased
fetal plasma testosterone during pregnancy, which has a signifi-
cantly high pro-inflammatory response to infection. In this study,
the birth weights were significantly lower for gestational age,
which indicated the presence of intrauterine growth restriction
which may have been due to maternal conditions (Stevens
et al. 2023). Intrauterine growth restriction should be discovered
during antenatal care visits. According to the Department of
Health (2016), a measurement of less than the 10th percentile
for gestational age as noted on the antenatal symphysis-fundal
graph or failure of the symphysis fundal height to increase on
serial measurement should raise suspicion of intrauterine growth
restriction and the woman should be referred for an ultrasound.

4.5 Sections E Placental Findings

In South Africa, it is mandatory to physically examine the
placenta following stillbirth to exclude placental insufficiency,
abruptio placentae, infections, and other abnormalities (NDoH
2011). Short and blood-stained cords are often found (Kulkarni
et al. 2017). Thin cords are associated with intrauterine growth
restriction (Salafia and Misra 2020). Infarcts are common lesions
associated with stillbirths (Salafia and Misra 2020; Donthi
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et al. 2020). A high prevalence of dusky membranes indicated
the presence of infection (chorioamnionitis) (Tiwari et al.
2021). Most placentas were below the 10th percentile which
indicated intrauterine growth restriction (Stevens et al. 2023).
The umbilical cord diameter is associated with fetal growth,
well-being, and perinatal outcome. An average cord diameter
for a term neonate is 1.5 to <2cm. Thin cords are associated
with pathological placental findings and with adverse perinatal
outcomes which include fetal loss, preterm birth, and intra-
uterine growth retardation (Wu et al. 2021). Dusky, opaque, and
white patches on the placental membranes are an indication
of ascending infection and chorioamnionitis which is classified
under MIF (Tiwari et al. 2021).

Low placental weight affects fetal and neonatal outcomes (Ikumi
et al. 2021; Weckman et al. 2019). Abnormal fetoplacental weight
ratio is a risk factor for poor pregnancy outcomes including
fetal death (Sathasivam et al. 2023; Carrasco-Wong et al. 2020).
A placenta weighing less than 400 g at term is regarded as
a small placenta and any placenta weighing more than 600 g
is a large placenta (Jarmuzek et al. 2015). Excessive growth of
the placenta was associated with multiple maternal and fetal
conditions such as gestational diabetes, maternal anemia, fetal
anemia, congenital syphilis, and toxoplasmosis (Reijnders et al.
2018; Jarmuzek et al. 2015). Low placental weight was associated
with maternal cardiovascular diseases, hypertensive disorders,
and diabetes mellitus (DeRoo et al. 2015).

MVM was the most significant placental finding in this study,
which included placental hypoplasia (placental weight of <10
percentile), placental infarcts, retroplacental hemorrhage, decid-
ual arteriopathy, distal villous hypoplasia, and accelerated villous
maturation. MVM is frequently observed in placentas from
pregnancies impacted by preeclampsia and intrauterine growth
restriction (Melchiorre et al. 2021). MVM is associated with HIV
infection (Hoque et al. 2021; Graham and Heazell 2020).

4.6 Limitations and Strengths

The limitations of the study are that the findings placental
findings in singleton stillbirths are limited to the context of the
Emalahleni sub-district in Mpumalanga Province. Additionally,
the researcher observed that the second and early third trimesters
were themost vulnerable periods, especially for placental lesions,
such as MVM and MIF which might lead to preterm labor and
other perinatal adverse pregnancy outcomes. If second and
early third-trimester stillbirths are included in future studies
to cover all stillbirths, the stillbirth rate may decrease. Paternal
lifestyles were not investigated because they are not included in
the maternity case record book and in the data collection tool.
It is known that the mother’s health has an impact on the fetus,
but paternal metabolic syndrome (diabetes, high blood pressure,
and obesity) has recently been found to increase the risk for
stillbirths. The placental histology reports were not standardized
as the pathologists used different formats for reporting.

One of the strengths is that this study is the first of its nature to
report on the placental findings in singleton stillbirths in South
Africa. The recommendations for future studies to incorporate
placental pathology in midwifery healthcare facilities and mid-
wives should provide counseling on maternal obesity, which is

one of the most important modifiable risk factors for stillbirth.
Adequate preconception counseling should emphasize maternal
and paternal lifestyle modification because an increased MUAC
has been associated with MIF. Umbilical cord abnormalities
increase in the presence of maternal obesity, which accounts for
the increased risk of stillbirth at term as MVM is also associated
with maternal obesity.

4.7 Implications for Public Health Nursing

Stillbirths account for three-quarters of perinatal deaths globally,
yet the cause of most stillbirths remains unknown. Examination
of the placenta may help to determine the cause of stillbirth as
abnormal placental structure and function are associated with
stillbirth. The trends of placental lesions described in this article
may lead to future studies determining relationships between
the placental lesions in term singleton stillbirths and mater-
nal medical conditions, socio-economic status, environmental,
season, and BMI/nutritional status as factors that may have
contributed to stillbirths. The findings of this study may indicate
treatment options in subsequent pregnancies and a decline in
preventable perinatal mortality, thus contributing to reaching the
WHOaction plan, the national 2030milestones, and attaining the
SGD 3 of good health and well-being in maternity wards (WHO
Every New-born Baby, 2014: 8).

5 Conclusion

Placental lesions were associated with stillbirths. Macroscopic
andmicroscopic placental examination permitted the study of the
fetuses, and the fetal response to maternal diseases, infections,
lifestyle, previous obstetric complications, maternal diseases, and
environmental pollutants. MVN, maternal and fetal inflamma-
tory response (FIR) were the most prevalent placental lesions
identified which were associated with maternal characteristics
and conditions. Pre-pregnancy antenatal screening for maternal
conditions should form part of routine antenatal care. Women
with a high-risk obstetric history must be referred early. Diag-
nosis of fetal intra-uterine growth restriction through fundal
height measurement and fetal growth curve monitoring must
be mandatory. Early detection of placental dysfunction during
the antenatal period of all low-risk pregnancies through the
use of the Umbiflow (a sophisticated portable continuous wave
Doppler with bi-directional indication of blood flow velocity in
the umbilical cord) should be done in all primary health care
settings, andmidwivesmust be trained onhow touse it. Screening
of all pregnant women for TORCH and B-Streptococcus infection
should be mandatory. Health education should be provided on
nutrition to prevent obesity as well as intensive counseling and
provision of a variety of contraceptives. Macro- and microscopic
examination of the placenta should continue to be used as part
of the investigations following stillbirths in order to reduce the
occurrence of unexplained stillbirths, in litigation cases of health
institutions, and to prevent stillbirths in subsequent pregnancies.
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