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Abstract
Aim: To review all cases of stillbirths that occurred in 
KK Women’s and Children’s Hospital between January 2004 
and December 2008, and conduct a critical analysis of epi-
demiologic factors, possible causes, and suboptimal factors 
relating to stillbirths.

Materials and Methods: Case records of 216 stillbirths were 
peer reviewed and assessed for the level of care, causative 
factors of stillbirths, and whether any case was preventable. 
The stillbirths were then classified using the KK Hospital 
Stillbirth Classification.

Results: The incidence rate of stillbirths was 3.5 per 1000 
births. A total of 52 patients (24.1% of the stillbirth cases) had 
not received antenatal care at our hospital and 55 (25.5%) of 
the total stillbirth cases were unexplained. Of the 216 cases, 
123 (56.9%) had suboptimal factors in their management—52 
cases (24.1%) were classified as suboptimal factor grade 
2 (regarded as may be preventable) and 48 cases (22.2 %) 
were suboptimal factor grade 3 (regarded as could have 
been prevented). Patients themselves were responsible for 
the suboptimal management of their pregnancies in 113 
(52.3%) cases. The medical team was responsible in 10 (4.6%) 
cases. Preventable causes include uncontrolled diabetes (10 
[4.6%]) and severe hypertensive disease (18 [8.3%]).
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Conclusions: A significant proportion (46.3%) of stillbirths, about 
half of which (22.2%) had a clearly avoidable factor, could 
have been prevented. Patient factors that led to suboptimal 
management contributed to another significant proportion 
(52.3%) of stillbirths. Thus, patient education and motivation 
are critical to lowering the stillbirth rate. 

Key Words: Maternal age, gestational age, infection, perinatal 
mortality, intrauterine growth restriction, postmortem, placental 
histopathology

Introduction
Globally, stillbirth rates in high-income countries have 
declined significantly from the 1940s, but the decline has 
slowed or stalled in recent times.1 Although there have 
been increasing efforts to reduce stillbirths, the global 
progress lacks monitoring.2 Similarly, although there has 
been a steady decline in perinatal mortality in Singapore 
since 1980, there is a leveling in the stillbirth rate in the 
last couple of years despite advances in obstetric care. 
While neonatal mortality rate in KK Women’s and 
Children’s Hospital (Singapore) has steadily declined, the 
same does not hold good for stillbirth rate.3 

Advances in obstetrics and gynecology, in the last 2 
decades, have enabled the early detection of serious 
fetal conditions, making way for appropriate and timely 
interventions. Various maternal diseases that can affect 
the unborn can also be managed successfully with good 
perinatal outcomes owing to improved understanding 
of the disease process, for example preeclampsia and 
diabetes mellitus. However, to improve and progress 
toward reducing the stillbirth rate, it is crucial to reflect 
on past events including the study of fetal death.

The variation in stillbirth rate across and within devel-
oped countries suggests that further reduction in still-
birth rate is possible.1 Studies in high-income countries 
show that suboptimal care is associated with about 10% 
to 60% of stillbirths and neonatal deaths.1 Stillbirth 
audit, when conducted properly, will bring to light the 
problems in perinatal care and management that lead to 
fetal death. This will pave ways for corrective measures 

to be adopted to improve the quality of care and pre-
vent such adversities from recurring. A review of studies 
in low- and middle-income countries indicates a 30% 
reduction in perinatal mortality rates after the imple-
mentation of perinatal audits; studies in high-income 
countries also indicate benefit.1 

Aim
The aim of this study was to review all cases of still-
births occurring in KK Women’s and Children’s 
Hospital over a 5-year period (from January 2004 to 
December 2008) and conduct a critical analysis on the 
epidemiologic factors, possible causes, and suboptimal 
factors relating to stillbirths. The study also aimed to 
determine the significance of patient factors in cases 
where stillbirths could have been prevented.

Materials and Methods
This was a retrospective study where case reports of 216 
stillbirths occurring in our hospital between January 
2004 and December 2008 were collated and analyzed. 
In our hospital, stillbirth is defined as a baby born with 
no signs of life at or after 28 weeks of gestation and/
or birth weight ≥ 500. All such deaths were identified 
from the KK Hospital Stillbirth Registry. 

The patients’ case records, summaries, results of investi-
gations, and postmortem reports were obtained and scru-
tinized. Data regarding the level of care, causative factors 
of stillbirths, and whether any case was preventable were 
recorded on a prepared structured proforma. During the 
recording, the names and identification numbers of the 
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patients as well as personnel managing each case were 
deliberately omitted to maintain confidentiality and 
reduce bias. The case records were peer reviewed by 2 
assessors and consensus was reached regarding the level 
of care and casual factor leading to stillbirths. 

Factors of suboptimal care relating to clinical practice, 
staffing, system, and patient were identified in each case 
and graded as in other similar studies as follows4,5:
•	 Grade 0 = No suboptimal care
•	 Grade 1 = Suboptimal care; but, different manage-

ment would have made no difference to the outcome
•	 Grade 2 = Suboptimal care; different management 

might have made a difference to the outcome (an 
avoidable factor; however, with uncertainty regard-
ing the effect of the suboptimal care on the out-
come of stillbirth)

•	 Grade 3 = Different management would reasona-
bly be expected to have made a difference to the 
outcome—a clearly avoidable factor, implying that 
any adverse outcome could have been prevented

The overall grading of suboptimal care for each death 
was based on the highest grade of the relevant factor or 
factors present in each case. 

In addition, once the suboptimal factors are identified, 
they were classified to determine the subgroup of per-
sonnel who may be responsible for them.

The stillbirths were then classified using the KK 
Hospital Stillbirth Classification.

Results
Of the 61,581 births in our hospital from January 2004 
to December 2008, there were 216 stillbirths. The still-
birth rate was 3.5 per 1000 births. 

Of these 216 cases, 164 received antenatal care at our 
hospital. A total of 52 patients (24.1% of the stillbirth 
cases) had not received antenatal care at our hospital 
and their fetuses were declared dead on arrival. Of the 
52 patients, 29 patients were on prior follow-up with 
private obstetricians and were referred to our hospital 
for stillbirth management. 

Despite various investigations performed, in 55 (25.5%) of 
the stillbirths no definite cause was found. For these cases 

of unexplained stillbirths, risk factors included hyper-
tensive disease (1 case), diabetes (1 case), other medical 
disorders (1 case), cord problems (12 cases), multiple preg-
nancies (4 cases), and multiple causes and others (6 cases). 
No known risk factors were detected in 28 cases of still-
births, and the investigations were incomplete in 2 cases.

The other leading causes of stillbirths were cord acci-
dent/prolapse/abnormality (12.0%), hypertensive 
disease resulting in abruption/intrauterine growth 
restriction/eclampsia (10.6%), and lethal malformations 
(10.6%) (Table 1).

Table 1. Classification of Stillbirth Cases Based on the 
KK Hospital Stillbirth Classification6

Code Category Total, n (%)
1 Unexplained 55 (25.5)

 A. Hypertensive disease 1 (0.5)
 B. Diabetes 1 (0.5)
 C. Other medical disorders 1 (0.5)
 D. Nonlethal anomaly 0
 E. Cord problems 12 (5.6)
 F. Multiple pregnancy 4 (1.9)
 G. Others 5 (2.3)
 H. Multiple causes 1 (0.5)
 I. No risk factors 28 (13.0)
 X. Incomplete investigations 2 (0.9)

2 Lethal malformations 23 (10.6)
3 Uncontrolled diabetes 10 (4.6)
4 Hypertensive disease resulting in abruption/

IUGR/eclampsia 
23 (10.6)

5 Abruptio placentae due to reasons other than 
hypertensive disease

16 (7.4)

6 IUGR due to reasons other than hypertensive 
disease

14 (6.5)

7 Cord accident/prolapse/abnormality 26 (12.0)
8 Fetal/maternal hemorrhage 8 (3.7)
9 Twin–twin transfusion syndrome 8 (3.7)
10 Fresh stillbirth from acute asphyxia, ruptured 

uterus, or trauma
4 (1.9)

11 Postmaturity (at or > 42 weeks of gestation) 0 (0)
12 Infection/chorioamnionitis 11 (5.1)
13 Hydrops 2 (0.9)
14 Others 16 (7.4)

Total number of stillbirths 216
Stillbirth rate per 1000 births 3.5

IUGR, intrauterine growth restriction.
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Epidemiologic characteristics
The age of the mothers ranged from 15 to 44 years. 
The Malays dominated the high parity and gravidity 
groups. The mean gravidity of the Malays was 3.4 com-
pared with 2.4, 2.7, and 2.2 for the Chinese, Indians, 
and other ethnic groups, respectively. Their mean par-
ity was also higher at 2.0 compared with 0.89, 1.1, and 
0.94 for the Chinese, Indians, and other ethnic groups, 
respectively. The Malays were noted to have bigger 
families in our population census. This was related to 
their culture, belief, and religion. The Malays and the 
Indians, both remained the ethnic groups with the 
highest stillbirth rates at 4.6 and 3.2 per 1000 births, 
respectively, compared with 2.6 per 1000 births in the 
Chinese (Table 2).

delivered as macerated stillbirths; this data was miss-
ing for 8.3% of stillbirths. The take-up rate for post-
mortem has always been low in all the races, with only 
42 (19.4%) patients opting for a postmortem and 120 
(55.6%) opting for placental histology. A significantly 
lower number of Malays, compared with the Chinese 
and Indians, opted for postmortem and placental exam-
inations possibly due to cultural and religious beliefs. 
About 8.6%, 32.5%, and 17.4% of Malays, Chinese, 
and Indians respectively, opted for postmortem and 
43.2%, 68.8%, and 52.2% of Malays, Chinese, and 
Indians, respectively, opted for placental examination 
(Table 4).

Table 2. Stillbirth Rates Based on Race

Race Total Number of 
Births

Number of 
Stillbirths

Rate/1000 
Births

Stillbirth, 
%

Chinese 30,527 80 2.6 37.0
Malays 17,645 81 4.6 37.5
Indians 7106 23 3.2 10.6
Others 6303 32 5.1 14.8
Total 61,581 216 3.5 100.0

In our study, 19.4% of the 216 stillbirths occurred 
in the group aged > 35 years compared with 80.6% 
in the group aged < 35 years. There were 15 teenage 
(< 20 y) mothers with a 15-year-old being the youngest. 
Majority (75.0%) of the mothers were in the age group 
of 20 to 35 years. 

About 35.2% of the stillbirths occurred in first-time 
mothers; 13.0% occurred in those with a history of at 
least 1 miscarriage; and 2.3% occurred in mothers with 
a history of stillbirth.

Stillbirth characteristics
A large majority, that is 69.9%, of the stillbirths 
occurred preterm (< 37 wk of gestation), 45.8% 
occurred very preterm (< 34 wk of gestation), while 
none occurred after 42 weeks. About 66.2% of the 
fetuses weighed at least 1500 g at delivery (Table 3).

Of the 216 stillbirths, there were 55.6% females and 
44.4% males. More than two-thirds (71.8%) were 

Table 3. Frequency of Stillbirths in Relation to Birth 
Weight

Birth Weight, g Frequency of Stillbirths Stillbirths, %
500–999 20 9.3
1000–1499 53 24.5
1500–1999 45 20.8
2000–2499 37 17.1
2500–2999 28 13.0
3000–3499 25 11.6
3500–3999 8 3.7
Total 216 100.0

Table 4. Frequency of Postmortem or Placental 
Histopathologic Examinations Among the Various 
Races

Race Postmortem 
Frequency

Race, 
%

Placental Histology 
Frequency

Race, 
%

Chinese 26 32.5 55 68.8
Indians 4 17.4 12 52.2
Malays 7 8.6 35 43.2
Others 5 15.6 18 56.2
Total 42 120

About 92.6% of stillbirths were singleton. There were 
12 cases of twins, and in 3 of these, both fetuses did not 
survive. There was also 1 case of triplets, where 1 of the 
3 fetuses did not survive. 

Suboptimal factors
Suboptimal factors were identified and graded according 
to their possible role in the causation of stillbirths. There 
were 123 suboptimal factors in 216 cases of stillbirths. 
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There were 29 cases which were initially managed by 
private obstetricians and in most of them, only mini-
mal information regarding the antenatal management 
was available. It would definitely be more useful for the 
patient if all relevant facts about her antenatal care could 
be audited. 

The cases were further subdivided into the various 
grades of suboptimal care and the personnel groups 
responsible for them. There were 93 (43.1%) cases with 
grade 0, 23 (10.6%) cases with grade 1, 52 (24.1%) 
cases with grade 2, and 48 (22.2%) cases with grade 3 
suboptimal care (Table 5). Patients were responsible in 
113 (52.3%) cases, while the medical team was involved 
in 10 (4.6%) of the 216 cases.

while in 3 cases, the patients were followed up regu-
larly but failed to achieve good diabetic control. The 
last case was a patient who was transferred to our hos-
pital from the private sector for further management at 
34.6 weeks of gestation. In the 14 cases of severe hyper-
tensive disease with grade 3 suboptimal factor, 10 cases 
involved patients who defaulted regular outpatient vis-
its and antenatal scans. In 3 cases, the patients were 
advised hospital admission and delivery at 36 weeks, 
but the patients refused as they wanted to deliver at a 
later date. The last case involved a patient who delayed 
seeking medical attention despite having frontal head-
ache and swelling of bilateral lower limbs for 2 to 3 days 
and was eventually diagnosed with severe pre-eclampsia 
with abruption. 

Discussion
Maternal age
Mothers at the extremes of the reproductive age range 
are found to be at a high risk of delivering stillbirths.7 
The relationship between maternal age and stillbirths 
is represented by a U-shaped curve with the stillbirth 
rates being the highest in the young (< 20 y) and older 
(> 35 y) mothers, even after adjusting for all the known 
predisposing factors.8 A meta-analysis by Flenady  
et al9 shows that mothers aged > 35 years are at a 65% 
higher risk of delivering stillbirths, and the risk doubles 
for those over 40 years. The study also shows that in 
high-income countries about 7% to 11% mothers aged 
> 35 years deliver stillborns. According to a study by 
Bateman et al,7 mothers aged < 20 years have 1.11 times 
the odds of delivering stillbirths than mothers in the 20 
to 34 years age group.7

In our study, the stillbirth rate was the highest in the 
group aged > 35 years and the lowest in the group aged 
< 20 years. The stillbirth rate was 6.02 per 1000 births 
in the group aged > 35 years, 3.60 per 1000 births in 
the group aged 20 to 35 years, and 1.74 per 1000 births 
in the group aged < 20 years. These accurate figures 
could be quoted when advising women not to delay 
their pregnancies. 

Table 5. Suboptimal Factor Grading of Stillbirth Cases 

Suboptimal Factor Grade No. of Cases (%)
0 93 (43.1)
1 23 (10.6)
2 52 (24.1)
3 48 (22.2)
Total 216 (100)

In 47 of the 48 cases of suboptimal factor grade 3, 
patients were responsible for the adverse outcome. This 
included 11 (23.4%) cases where the patients did not 
have termination of pregnancy for severe fetal anomaly. 
In these 11 cases, earlier ultrasound scans showed fea-
tures incompatible with life, including 2 cases of anen-
cephaly and 2 cases of trisomy 13. Hence in these cases, 
the stillbirth was classified as preventable, although the 
causative factor of the stillbirth was not preventable and 
categorized as suboptimal factor grade 3. In another 
case of anencephaly, the attending obstetrician failed 
to prescribe periconceptional folic acid to the patient, 
thus contributing to 1 case of suboptimal factor grade 3 
(medical team factor).

Preventable causes include uncontrolled diabetes (10 
cases [4.6%] where all were grade 3, patient factor) and 
severe hypertensive disease (18 cases [8.3%] of which 14 
were grade 3, patient factor and 4 were grade 2, with 3 
due to patient factors and 1 due to medical team fac-
tor). In the 10 cases of uncontrolled diabetes, 6 cases 
involved patients with poor follow-up and monitoring, 
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Obstetric history
Obstetric history is an important consideration while 
taking into account the risk factors of stillbirth. In 
high-income countries, primiparity is found to be asso-
ciated with about 15% of stillbirths and is also known 
to increase the odds of stillbirths by 42%.9 It is also 
shown in literature that a nonelective previous preg-
nancy loss at < 20 weeks of gestation increases the risk 
of stillbirths.10 

Women with a history of delivering stillbirths are 
reported to be at a higher risk of recurrent stillbirths in 
subsequent pregnancies, with the risk estimated to be 
2- to 10-fold higher than the baseline risk.11 A history 
of stillbirth also increases the risk of other adverse preg-
nancy outcomes such as placental abruption, cesarean 
delivery, preterm delivery, and low birth weight in sub-
sequent pregnancies.11

In our study, 35.2% of the stillbirths occurred in first-
time mothers, 13.0% occurred in those who had a his-
tory of at least 1 miscarriage, and another 2.3% in 
those with a history of stillbirth. Certainly, postevent 
counseling is very important to ensure that these moth-
ers cope adequately with the tragedy. 

In view of the adverse outcomes in future pregnancies, 
associated with a history of stillbirth, a study by Weeks 
et al12 was unable to detect a relationship between the 
gestational age of the previous stillborn and the inci-
dence of abnormal tests or fetal distress in subsequent 
pregnancies. However, they recommend that antepar-
tum surveillance should begin at 32 weeks in a healthy 
pregnant woman with a history of stillbirth.12

Following an induced abortion, there is a higher relative 
risk of stillbirth in a subsequent pregnancy provided 
there is an interpregnancy interval of > 12 months.13 
In our study, about 18.1% of the stillbirths occurred 
in those who had at least one previous termination of 
pregnancy.

Fetal characteristics
Suboptimum fetal growth, assessed by gestational size 
of the fetus, is found to be associated with adverse preg-
nancy outcomes. In a meta-analysis by Flenady et al,9 

gestational size < 10% was found to be associated with 
a 4-fold higher risk of stillbirths. Another study by 
Gardosi et al14 concludes that preterm and small for ges-
tational age are significant risk factors of stillbirths. 

Advancing gestational age is a risk factor of fetal 
death.15 A study states that the risk ranges from 1 in 
2000 women remaining pregnant per week at 37 weeks 
to 1 in 500 at 42 weeks, and to 1 in 200 by 43 weeks of 
gestation.16 

In our study, a large majority (69.9%) of the stillbirth 
cases occurred preterm, that is, < 37 weeks of gesta-
tional age, while no cases occurred after 42 weeks. 
The causes of death included sudden demise due 
to abruption, cord accident, or unexplained causes. 
These acute events cannot be controlled for. Therefore, 
despite the advances in neonatal care in our neona-
tal unit, the number of deaths due to the aforemen-
tioned acute events remained almost constant over the 
years. Nevertheless, if the cause of death can be accu-
rately determined through in-depth investigations, 
closer fetal surveillance for early detection of any abnor-
mality could be planned for in high-risk pregnancies. 
Appropriate patient counseling based on the investiga-
tion results would also help reiterate the importance of 
antenatal monitoring.

Gestation order
Stillbirth rate is higher in fetuses of multiple gestations 
than in singletons. Studies have found that the perina-
tal mortality rate in multiple gestations is 2 to 5 times 
as high as in singleton pregnancies. The high perinatal 
mortality rate could be due to low birth weight and pre-
term delivery.17 The risk of death compared with single-
tons was increased for all causes of death categories.18

Infection
Infection is a significant cause of stillbirths, worldwide. 
In low- and middle-income countries, infection causes 
50% or more stillbirths, while in high-income countries 
it causes 10% to 25% of stillbirths.19 Syphilis is found 
to cause most number of stillbirths and is an infection 
most amenable to screening and treatment.

Han JY, et al. Targeted Patient Education to Reduce Stillbirths
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In our study, 11 cases (5.1%) of stillbirths were caused 
by infection. In 6 of these cases, the patients had poor 
antenatal care with defaulted follow-ups. We believe 
that with regular follow-up, adequate antenatal blood 
investigations, and appropriate treatment can lower the 
percentage of stillbirths caused by infection.

Antenatal care
Inadequate antenatal care is also associated with still-
births. In a study by Mohsin et al,20 women whose first 
antenatal consultation was after 20 weeks of gestation 
were found to be more likely to deliver a stillborn than 
those who consulted a doctor earlier.

In our study, 41 patients (19.0%) were found to have 
received inadequate antenatal care, of which 20 cases 
were unregistered and 21 were registered after 24 weeks 
of gestation. This shows that more has to be done 
toward raising public awareness regarding the need to 
have good antenatal care and emphasizing the need for 
an early first visit.

Differences between races
All over the world, perinatal mortality has always been 
high in the minority, aboriginal, or immigrant groups.21 
Studies conducted in the United States consistently 
show that black women are at a 2-fold higher risk of 
stillbirths compared with white women.22 Likewise, 
there is a significant variation among the various races 
in the Singaporean population. The overall stillbirth 
rate among the Chinese, who form the major eth-
nic group in Singapore, is low at 2.6 per 1000 births. 
In contrast, both Malays and Indians have higher 
overall stillbirth rates of 4.6 and 3.2 per 1000 births, 
respectively. 

There is a significant discrepancy in the stillbirth rates 
among the various races. The respective religious teach-
ings or cultural beliefs could be key factors for the 
varying attitudes toward consanguineous marriage, 
contraception, socioeconomic status, and education, 
thus leading to underutilization of healthcare services 
available. The plights of these minority groups should 
not be overlooked as they contribute a significant per-
centage to the stillbirth statistics.

The take-up rates for postmortem or placental histo-
pathology examination were very poor among all still-
birth cases regardless of their race, with the Malays 
having a slightly lower rate compared with the Chinese 
and Indians. Although this is a contentious issue, the 
importance of postmortem cannot be overemphasized 
as it is the cornerstone of stillbirth investigation and 
subsequent management. Omission of postmortem will 
lead to incomplete information and poorer understand-
ing of stillbirth etiology. The poor response to these 
important investigations will hamper the advancement 
of antenatal care, which is crucial to reduce stillbirth 
rates. 

In nearly a quarter (23.5%) of the 81 stillbirths that 
occurred in the Malays the cause could not be deter-
mined. Hence, it is recommended that all patients 
should receive an explanation regarding the impor-
tance of postmortem prior to the acceptance or rejec-
tion of this investigation, especially the Malay patients. 
It would be useful to have Malay-speaking healthcare 
staff trained in explanation and also publish easy-to-
understand pamphlets in the Malay language to facili-
tate explanation. 

Another potential way of solving this problem is to 
encourage the patients to consent for placental exami-
nation and targeted or external postmortem only, and 
to reassure them that the placenta and body would be 
returned intact as soon as the examination is completed.

Need for patient education
In the 18 cases of severe hypertensive disease, 14 cases 
were suboptimal factor grade 3, patient factor. In 10 of 
these cases, patients defaulted their follow-up appoint-
ments even though they were diagnosed with hyper-
tension and advised close monitoring. In another 3 
cases, the patients refused admission for preeclamp-
sia monitoring and delivery despite medical advice, as 
they wanted to choose a specific date for delivery. In the 
last case, the patient delayed seeking medical attention 
despite having frontal headache and bilateral lower limb 
swelling for 2 to 3 days and was eventually diagnosed 
with severe preeclampsia with abruption. These factors 
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could be avoided with stronger emphasis on patient 
education.

Conclusion
Perinatal auditing, a systematic analysis and evaluation 
of the quality of medical service rendered during preg-
nancy, is key to determining the causative factors of 
stillbirths and evaluating the trend and distribution of 
these factors. Most importantly, based on the findings, 
new measures can be implemented to improve quality 
of care to prevent such tragedies from recurring.

In this study, most of the cases of stillbirths were found 
to have grades 2 and 3 suboptimal factors. A significant 
proportion of these cases were associated with patient 
factors such as poor compliance to follow-up and medi-
cal therapy as well as late registration. Therefore, it is 
critical that these issues are addressed directly through 
appropriate measures to educate and motivate the 
patients to substantially reduce stillbirth rates. 

A close working relationship between primary health-
care physicians and obstetricians can improve antenatal 
care standards and reduce the incidence of stillbirths. 
There is also a strong need to educate patients regarding 
the benefits of early registration and strict adherence 
to follow-ups for optimization of medical conditions 
throughout pregnancy. Fetal and neonatal complica-
tions of poorly controlled conditions should be clearly 
explained to the patient. For patients known to have 
poor compliance, the possible role of the family mem-
bers, especially the husband, in terms of support, 
continuous encouragement, and monitoring can be 
explored.

Counseling by a team of healthcare workers, nurses, 
and medical social workers should be an integral part 
of patient care. This will not only provide emotional 
support and strength during the current episode, it will 
also educate and highlight the specific warning signs 
that these mothers should watch out for during subse-
quent pregnancies, so that an appropriate management 
strategy can be adopted. Despite a large majority of sub-
optimal factors being related to the patient, continuous 
update in obstetric care management for all doctors is 
also important for better patient care and management.
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