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Abstract

Introduction: globally, intrapartum stillbirth accounts for 1 million deaths of babies annually, representing approximately one-third of global stillbirth
toll. Intrapartum stillbirth occurs due to causes ranging from maternal medical and obstetric conditions; access to quality obstetric care services
during pregnancy; and types, timing and quality of intrapartum care. Different medical conditions including hypertensive & metabolic disorders,
infections and nutritional deficiencies during pregnancy are among risk factors of stillbirth. Ethiopia remains one of the 10 high-burden stillbirth
countries with estimated rate of more than 25 per 1000 births. Methods: a case-control study using primary data from chart review of medical
records of women who experienced intrapartum stillbirth in 23 public health facilities of Addis Ababa during the period July 1, 2010 - June 30, 2015
was conducted. Data was collected from charts of all cases of intrapartum stillbirth meeting the inclusion criteria and randomly selected charts of
controls in two to one (2:1) control to case ratio. Results: chronic medical conditions including diabetes, cardiac and renal diseases were less
prevalent (1%) among the study population whereas only 6% of women experienced hypertensive disorder during the pregnancy in review. Moreover,
6.5% of the study population had HIV infection where being HIV negative was protective against intrapartum stillbirth (aOR 0.37, 95% CI 0.18-
0.78). Women with non-cephalic foetal presentation during last ANC visit were three times more at risk of experiencing intrapartum stillbirth whereas
singleton pregnancy had strong protective association against intrapartum stillbirth (p<0.05). Conclusion: untreated chronic medical conditions,

infection, poor monitoring of foetal conditions and multiple pregnancy are among important risk factors for intrapartum stillbirth.
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Introduction

Stillbirth is one of the adverse outcomes of pregnancy. The definition
of stillbirth can vary from country to country based on clinical and
obstetric care protocols. Some literature define stillbirth as a baby
born after the 24" week of pregnancy who did not at any time breathe
or show any other sign of life after being completely removed from
the mother [1]. For international comparisons, WHO recommends
reporting of stillbirth with birthweight of 1000 g or more, 28 weeks'
gestation or more, or a body length of 35cm or more, commonly
reported as third-trimester stillbirth [2]. Furthermore, foetal death
occurring during labour is referred as intrapartum stillbirth [3].
Globally, nearly 2.6 million third trimester stillbirth occurred in 2015.
Notwithstanding the gestational age cut-off for its definition, stillbirth
can occur either during antepartum or intrapartum period. Evidence
shows that most of stillbirth can be prevented through the correct
application of clinical and obstetric skills hence the current high
prevalence is unacceptable. Furthermore, approximately 98% of all
stillbirth occur in low and middle-income countries (LMIC), nearly 10-
fold higher than those documented in high-resource settings [4].
Stillbirth classification varies along geographic regions, causes and
timing of stillbirth in relationship to labour. The older concept of
macerated versus fresh stillbirth roughly corresponds to gross
categorisation of antepartum and intrapartum categories, but with the
advent of ultrasound and foetal heart rate (FHR) monitoring tools, the
timing of the stillbirth in developed countries is generally known, at
least approximately [5]. Regardless of the classification challenges,
intrapartum stillbirth accounts for one million deaths of babies
annually, representing approximately one-third of global stillbirth toll.
These estimates highlight the magnitude of loss of life just minutes
and hours prior to birth with devastating social, emotional and

epidemiologic consequences [6].

Moreover, literature shows that stillbirth in general and intrapartum
stillbirth particularly occurs due to attributable underlying causes
ranging from maternal medical and obstetric conditions; access to
quality obstetric care services during pregnancy; and types, timing
and quality of intrapartum care. Ethiopia remains one of the 10 high-
burden countries with estimated rate of more than 25 per 1000
births [4]. The Ethiopian Demographic and Health Survey (2011)
reported 46 perinatal deaths per 1000 total birth annually where Addis
Ababa experienced approximately 30 per 1000 births for the same
period [7]. Medical conditions of the mother during the time of each

pregnancy can determine pregnancy outcomes. Marshall and

Raynor (2014:224) describe different medical conditions including
hypertensive, metabolic, endocrine, respiratory, haematological
disorders, infections and nutritional deficiencies that can emerge or
become aggravated during pregnancy as critical factors that could
cause adverse pregnancy outcomes including stillbirth [8]. For
instance, of the 20,000 pregnancies that resulted in stillbirth (39%
intrapartum stillbirth) in South Africa between 2008-2009, 20% were
associated with hypertensive disease that could have been managed
to avert the adverse outcomes [9]. Similarly, HIV and syphilis
infections are widely believed to have statistically significant
associations with stillbirth. For instance, a study from Namibia
reported that approximately 26% of cases of stillbirth in the study
population had history of HIV infection during their index
pregnancies [10]. A study from North-Eastern Ethiopia showed that
pregnant women with syphilis infection were three times more likely
to develop stillbirth [11]. Many of these risk factors could be screened
and managed as part of the standard antenatal care services, making
the latter an indispensable public health practice. Accordingly, this
study collected data on key maternal medical conditions including
hypertension, diabetes, infections, Antenatal Care (ANC) attendance,
and foetal condition during the pregnancy in review from the public
health facility in Addis Ababa to see if any of these had statistically
significant associations with intrapartum stillbirth compared to the

livebirth outcomes.

Methods

Study setting and design: this was a case-control study using
primary data from chart review of medical records of women who
experienced intrapartum stillbirth in 20 public health centres and 3
public hospitals of Addis Ababa during the period July 1, 2010 - June
30, 2015. In 2010, 26 public health centres offered Basic Emergency
Obstetric and Neonatal Care (BEmONC) in Addis Ababa [12] out of
which 20 were selected for this study due to service volume. Similarly,
chart reviews were conducted in three out of the five public hospitals
under the Addis Ababa City Administration, where Comprehensive
Emergency Obstetric and Neonatal Care (CEmONC) had been
practiced since 2010. Therefore, this study was conducted in a health-

facility setting with intrapartum stillbirth as an outcome of interest.
Sampling: all cases of intrapartum stillbirth that occurred in the

public health facilities in Addis Ababa were recorded in the maternity

registers which is the sampling frame for this study. Given
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intrapartum stillbirth is a relatively rare phenomenon, this study
included all cases of intrapartum stillbirth meeting the inclusion
criteria and recorded in the maternity care registers in 20 public health
centres and three hospitals between July 1, 2010 - June 30, 2015.
Controls were selected from the same maternity registers which
helped as sampling frame in each public health facility using a lottery
method and in two to one (2:1) control to case ratio. Therefore, in
each facility, two medical charts of women with livebirths were
selected for each case of intrapartum stillbirth. On every page of the
maternity registers where cases of intrapartum stillbirth were taken,
record numbers of women with livebirth were listed and rolled on
pieces of paper of which an individual other than the data collector
randomly selected the required number of controls.

Sample size: accordingly, of the documented 112 intrapartum
stillbirth cases in the 20 public health centres in Addis Ababa, 91
(81%) met the selection criteria and were included in this study.
Similarly, there were a total of 944 cases of intrapartum stillbirth in
the three public hospitals of which 637 (67%) qualified the inclusion
criteria. A total of 427 charts of controls were reviewed in the 20
public health centres of which only 273 (64%) were included.
Moreover, 1738 controls were also randomly identified in the three
public hospitals in the city of which 1278 (74%) qualified the inclusion
criteria. In general, 728 cases of intrapartum stillbirth and 1551
controls were considered from all the target public health facilities in
Addis Ababa. Quantitative data on key variables related to maternal
medical conditions that are considered risk factors to intrapartum
stillbirth were collected from maternal ANC follow up and obstetric
records of women who had given birth in the public health facilities
in Addis Ababa from Jul 1, 2010 - June 30, 2015. Data entry and
analysis were conducted using SPSS version 24 from August 1 - Sept
30, 2016. Bivariate analysis was conducted for key independent
variables followed by multivariate logistic regression model for

variables with p-value of 0.2 and less.

Ethical Considerations: data was collected from medical records
thereby minimising the concerns of confidentiality and requirements
for individual consents. The data collector was trained and strictly
monitored on the principles of confidentiality of clients' information
during the process of data collection. The chart review was conducted
within the respective facilities through consented authorisation of
relevant facility leadership. Individual data sources remained
anonymous during analysis and report presentation. Furthermore,
ethical approval was obtained from the Higher Degrees of the
University of South Africa (HSHDC/421/2015) and study permit was

secured from health ethics committee of Addis Ababa Regional Health
Bureau (AARHB) prior to data collection.

Results

Socio-demographic characteristics: data was collected on five
key socio-demographic variables including age, marital status,
gravida, parity and number of children alive for cases whose charts
were reviewed. Accordingly, approximately 57% of women who
experienced intrapartum stillbirth and 60% who had livebirths
reported to be in the age category 25-34 years. The second highest
proportion of women in the study population for both intrapartum
stillbirth (35.8%) and livebirth (33.6%) were found in the age group
15-24 years. Results from this study showed that proportionally more
women in the intrapartum stillbirth category (49.3%) than in the
livebirth (37.1%) conceived for the first time. Consistent with the
results on gravida, intrapartum stillbirth was proportionally more
common among primigravida (60%) compared to those who given
birth to up to three children. This study did not reveal any statistically
significant differences between intrapartum stillbirth and livebirth
categories for women of three and higher birth orders. However, the
descriptive results from this study showed that women with one or
more alive children were proportionally less likely to experience

intrapartum stillbirth compared to women without any child (Table 1).

Maternal medical condition: only 6.3% of women in the
intrapartum stillbirth category and 6.1% of women in the livebirth
category reportedly had higher blood pressure during the pregnancies
in this study. Similarly, prevalence of other common maternal medical
conditions including diabetes, cardiac and renal disease were less
than 1% for both groups. On the contrary, 90% and 93% cases and
controls were HIV negative during the pregnancy in review
respectively. Furthermore, approximately 82% of cases against 91%
controls tested negative for syphilis among the study population. The
prevalence of syphilis was 0.7% and 0.8% among cases and controls
respectively. Considerably high amount of data was missing for both
cases (17%) and controls (8.4%) which shows poor record keeping
practice and limited diagnostic procedures in the public health
facilities of Addis Ababa. Results from the current study showed that
proportionally more women in the livebirth (91.9%) category than
stillbirth (87.7%) were Rh+, which was protective compared to being
Rh-ve during pregnancy. Ironically, there were slightly more Rh-ve

women in the livebirth category than stillbirth however referring to
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the larger missing data among stillbirth group (7.7%) than livebirth
(2.9%), the protective association of being Rh+ among livebirth

category seems justifiable.

Foetal medical condition during pregnancy: foetal risk factors
including foetal heart rate, foetal presentation and the presence of
multiple pregnancy during the last ANC visit in the public health
facilities were also analysed to see their relevance to intrapartum
stillbirth. Over 97% of women in both stillbirth and livebirth categories
had normal FHR during the antenatal visit for the pregnancies in
review. Proportionally more women in the intrapartum stillbirth
category (10.7%) than in livebirth group (3.7%) had non-cephalic
presentation of foetus during the last ANC visit of the pregnancy in
reference. Similarly, proportionally more women in the intrapartum
stillbirth group (6.5%) than in the livebirth (3.7%) had multiple babies

during the pregnancy in review (Table 2).

Discussion

This study assessed various risk factors including socio-
demographics, maternal medical conditions during the pregnancy in
review to determine associations with intrapartum stillbirth.
Intrapartum stillbirth was highly concentrated in 15-34 years without
any statistically significant difference between cases and controls.
This finding is comparable with a study from Kenya [13]. Evidence
shows that maternal medical conditions including hypertensive,
metabolic, endocrine, respiratory, haematological disorders are
associated with adverse pregnancy outcomes including stillbirth [8].
Up to 10% of pregnancies can be affected by hypertensive disorders
commonly diagnosed prior to 20 weeks of gestation and these
medical conditions can determine intrapartum stillbirth
outcome [14-16]. For instance, studies show chronic kidney diseases
and diabetes during pregnancy can be associated with
stillbirth [17-19]. Findings from this study revealed that many of the
chronic medical conditions including diabetes, cardiac and renal
diseases were less prevalent (1%) among the study population
whereas only 6% of women experienced hypertensive disorder during
the pregnancies in review. These findings were not consistent with
similar studies probably owing to poor record keeping and limited
diagnostic capabilities in the public health facilities in the study
setting. For instance, studies in Ethiopia and Kenya reported higher
prevalence of hypertension among women of reproductive age 29%
and 9.2% respectively [15, 20].

HIV infection during the pregnancies in review had statistically
significant associations between case and control categories. To this
effect, the 6.5% HIV prevalence among the study population was
comparable with a similar finding from Cameroon [21]. Being HIV
negative had statistically significant protective association against
intrapartum stillbirth (aOR 0.37, 95% CI 0.18-0.78) among the study
population. This finding was consistent with studies from Namibia and
Zambia where HIV infection was reportedly significantly associated
with stillbirth [10, 22]. This finding resonates with other similar
studies that established statistically significant associations between
HIV infection and stillbirth [23, 24]. The prevalence of syphilis was
relatively low compared to another study in the same context, which
reported 2.9% among pregnant women [11]. Not being infected with
syphilis during the pregnancy in review had a protective association
against intrapartum stillbirth (p<0.001) however this association was
not statistically significant after adjusting for confounders. A study
from north-eastern Ethiopia showed that pregnant women with
syphilis infection were three times more likely to develop
stillbirth [11]. It is imperative that pregnant women are screened for
infections early in pregnancy and should receive appropriate
treatment to prevent intrapartum stillbirth. Furthermore, data on
three important foetal risk factors including foetal heart rate, foetal
presentation and the presence of multiple babies during the last ANC
visit of pregnancies in review were analysed in this study. Evidence
shows that FHR and foetal presentation may not be good predicators
until third trimester however late ANC visits can identify potential risks
associated with these factors [25]. This study revealed that pregnant
women with non-cephalic foetal presentations during last ANC visits
of the index pregnancy were three times more at risk of experiencing
intrapartum stillbirth compared to those with cephalic foetal
presentations (OR 3.14, 95% CI 2.21-4.46).

A study from Nepal reported that women with non-cephalic
presentation were 12 times more likely to experience intrapartum
stillbirth [26]. Equally important observation in this current study was
the fact that unestablished diagnosis of foetal presentation during late
pregnancy had increased the odds of intrapartum stillbirth albeit
without any statistical significance (OR 1.47, 95% CI 0.87-2.51).
Missed diagnosis of foetal presentation can happen due to
combination of factors including limited competence of service
providers, absence of technology like ultrasound equipment, poor
recording and follow-up of important pregnancy related tests and
interventions. Misdiagnosis of important obstetric parameters during
last ANC visit and labour can be seen as an indication of poor quality

obstetric care. Empirical evidence shows chance of correctly
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diagnosing non-cephalic foetal presentation particularly among
nulliparous and obese women are lower; hence requiring strong
competence coupled with diagnostic technologies [27]. The presence
of multiple pregnancy during the pregnancy in review was another
important variable observed in this study. Over 92% of women in
both intrapartum stillbirth and livebirth categories had singleton
pregnancy during the last ANC visit that showed strong protective
association against intrapartum stillbirth (p<0.05). This result was
comparable with a similar study from Ghana where 8.7% of
pregnancy with multiple pregnancy had stillbirth [28]. A study from
Taiwan also showed that multiple gestations had markedly increased
the risk of adverse fatal outcomes including stillbirth [29]. A
systematic review also indicated that twin pregnancies are high risk
that can results in thirteen-fold increase in the rates of
stillbirth (Table 3) [30].

Conclusion

What this study adds
e  Pregnant women with non-cephalic foetal presentations
during last ANC visits of the index pregnancy were three
times more at risk of experiencing intrapartum stillbirth;
e Women with one or more alive children were proportionally
less likely to experience intrapartum stillbirth compared to

women without any child.
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Table 1: key socio-demographic characteristics against intrapartum stillbirth

Characteristic Stillbirth N (%) Live birth N (%) p-value
| Age (Years)

15-24 261(35.8) 522(33.6) 0.333

25-34 416(57.2) 931(60.3)

35-49 51(7.0) 98(6.1)

Marital Status

Married 314(42.7) 982(64.4) 0.386

Divorced 3(0.4) 5(0.3)

Widowed 0(0.0) 3(0.2)

Separated 0(0.0) 2(0.1)

Never Married 11(1.5) 43(2.8)

Missing 400(54.9) 516(33.2)

Gravida

One 360(49.3) 575(37.1) 0.000

Two 203(28.0) 539(34.8)

Three 84(11.5) 256(16.5)

Four 55(7.6) 133(8.6)

Five and Above 26(3.7) 48(3.0)

Parity

Zero 442(60.3) 744(48.1) 0.000

One 185(25.4) 542(35.0)

Two 57(7.9) 177(11.4)

Three 31(4.3) 61(3.9)

Four 10(1.5) 19(1.2)

Five and Above 4(0.5) 8(0.5)

Children

Zero 451(68.8) 790(55.2) 0.000

One 134(20.4) 435(30.4)

Two 43(6.6) 139(9.7)

Three 21(3.2) 49(3.4)

Four and Above 7(1.1) 17(1.2)

Missing 72(9.8) 121(7.8)
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Table 2: distribution of maternal medical history during the pregnancy in review

Characteristics Stillbirth N (%) Live birth N (%) p-value
Hypertension

Yes 46(6.3) 94(6.1)

No 682(93.7) 1448(93.9)

Missing 0 9 0.880
Diabetes

Yes 2(0.3) 9(0.6)

No 726(99.7) 1542(99.4) 0.519
Cardiac disease

Yes 0(0.0) 3(0.2)

No 728(100.0) 1548(99.8) 0.556
Renal diseases

Yes 3(0.4) 3(0.2)

No 725(99.6) 1548(99.8) 0.397
Sero-status for HIV infection

HIV Positive 48(6.5) 79(5.1) 0.009
HIV Negative 657(90.1) 1440(93.2)

Don't Know 29(3.49) 31(1.6)

Sero-status for Syphilis 0.000
Positive 5(0.7) 12(0.8)

Negative 600(82.3) 1406(90.9)

Don't Know 123(17.0) 133(8.4)

Blood Group and Rh

Positive 643(87.7) 1415(91.9) 0.000
Negative 32(4.4) 80(5.2)

Don’t Know 63(7.9) 56(2.9)

Foetal Heart Rate (FHR)

Normal 721(97.8) 1525(98.8) 0.087
Abnormal 0(0.0) 0

Don't Know 25(2.2) 26(1.2)

Foetal Presentation

Vertex 617(83.7) 1420(92.0) 0.000
Breech 76(10.3) 56(3.6)

Shoulder 3(0.49) 2(0.1)

Don't know 69(5.6) 73(4.3)

Multiple Pregnancy

Yes 47(6.5) 57(3.7) 0.010
No 672(92.7) 1459(95.7)

Don't Know 9(0.8) 35(0.5)

Number of ANC Visits

Once 478(65.3) 490(32.0) 0.000
Twice 60(8.2) 180(11.8)

Three times 52(7.1) 163(10.7)

Four times and more 142(19.4) 696(45.5)

Missing 474(65) 512(33)
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Table 3: distribution of key factors associated with maternal and foetal medical conditions during pregnancy

Birth outcome

Independent variable Stillbirth Live birth (C;;gi 23 Ag;;ﬁ: ggR
N (%) N (%)

Gravida *

One 363 (49.3) 573 (37.1) 1.1 (0.67-1.8)

Two 206 (28.0) 537 (34.8) 0.67 (0.41-1.1)

Three 85 (11.5) 254 (16.5) 0.58 (0.34-0.99)

Four and above 83 (11.3) 179 (11.6) 1

Parity

Zero 444 (60.3) 741 (48.1) 1.19 (0.35-4.00)

One 187 (25.4) 539 (35.0) 0.69 (0.21-2.33)

Two 58 (7.9) 176 (11.4) 0.66 (0.19-2.27)

Three 32 (4.3) 60 (3.9) 1.06 (0.29-3.82)

Four and above 15 (2.0) 26 (1.7) 1

Children alive

Zero 451 (68.8) 790 (55.2) 1.78 (1.47-2.17)** 1.48 (1.12-1.95)**

One or more 205 (31.2) 640 (44.8) 1 1

Sero-status for HIV infection

HIV positive 48 (6.5) 79 (5.1) 0.60 (0.31-1.18) 0.05 (0.21-1.21)

HIV negative 662 (90.1) 1431 (93.2) 0.46 (0.26-0.81)* 0.37 (0.18-0.78)*

Don't know 25 (34 25 (1.6) 1 1

Blood group and Rh

Positive 643 (87.7) 1415 (91.9) 1 1

Negative 32 (4.4) 80 (5.2) 0.88 (0.58-1.34) 1.27 (0.71-2.25)

Don't know 58 (7.9) 45 (2.9) 2.84 (1.90.-4.23)** 1.62 (0.87-3.02)

Multiple pregnancy

Yes 47 (6.5) 57 (3.7) 1.09 (0.35-3.39)

No 672 (92.7) 1459 (95.7) 0.61 (0.21-1.77)

Don't know 6 (0.8) 8 (0.5) 1

Sero-status for Syphilis

Positive 5(0.7) 12 (0.8) 0.43 (0.15-1.26) 1.49 (0.41-5.43)

Negative 604 (82.3) 1401 (90.9) 0.46 (0.34-0.58)** 0.99 (0.65-1.50)

Don't know 125 (17.0) 129 (8.4) 1 1

Foetal Presentation during

ANC***

Vertex 617 (83.7) 1420 (92.0) 1 1

Non-vertex 79 (10.7) 58 (3.8) 3.14 (2.21-4.46)** 1.01 (0.56-1.82)

Don't know 41 (5.6) 66 (4.3) 1.43 (0.95-2.14) 1.47 (0.87-2.51)

Page number not for citation purposes

10



