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+A: Abstract 

Objectives Of 780 000 births annually in the UK, around 3300 are stillborn, a rate of 

around 4 per 1000 births. Traditional epidemiological associations are based on historic 

data. The aim of this study was to provide contemporary demographic findings in a 

large series of > 1000 deaths in utero in London and compare these with national 

datasets. 

Methods From a dedicated database, including > 400 data fields per case, of fetal, 

infant and pediatric autopsies performed at Great Ormond Street Hospital and St 

George’s Hospital, London, we extracted information on all intrauterine deaths, 

excluding terminations of pregnancy, from 2005 to 2013, inclusive. Data were 

analyzed according to the gestational age at which fetal death occurred (second-

trimester intrauterine fetal death (IUFD), subdivided into early (< 20 weeks) and 

late (20–23 weeks) IUFD, and third-trimester stillbirth (≥ 24 weeks)) and compared 

with national datasets when available, through queries and statistical tests run using 

Microsoft Access, Excel, Graph Pad Prism and Stats Direct. 

Results Data were available from 1064 individual postmortem reports examining 

intrauterine deaths delivered between 12 and 43 weeks’ gestation, including 425 IUFDs 

(246 early and 179 late) and 639 stillbirths. Compared with the overall UK pregnant 

population, women in whom an intrauterine death occurred were significantly older and 

more obese. White mothers were significantly overrepresented in the stillbirth compared 

with the IUFD group compared with non-white mothers, whereas black mothers were 

significantly overrepresented in the IUFD group. Increased body mass index was 

associated with increased risk across all groups. Women who had uterine fibroids, those 
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who had a history of vaginal bleeding in early pregnancy and those who had undergone 

assisted conception were significantly more likely to have an IUFD than a stillbirth. 

Conclusions Based on a large series of > 1000 autopsies in cases of intrauterine death, 

these data continue to highlight the increased risk for fetal loss associated with maternal 

demographic factors in contemporary clinical practice, particularly associations with 

increased maternal age and body mass index. Among women in whom an intrauterine 

death occurs, maternal ethnicity, mode of conception and gynecological history are 

associated with differing timing of fetal loss. Further research is required to understand 

the mechanisms involved in such maternal factors in order to develop preventative 

strategies.    

 

+A: Introduction 

There are an estimated 2.6 million stillbirths worldwide per annum1. In 2013, there were 

780 000 births in the UK, of which 3300 were stillborn, a rate of around 4 per 1000 

births2,3. Traditional epidemiological associations include factors such as nulliparity or 

grand multiparity, increased maternal body mass index, maternal diabetes mellitus 

(DM), history of antenatal vaginal bleeding and older maternal age3,4, with women aged 

over 40 years having a significantly increased risk of stillbirth2,5. While these 

associations are important, the majority occur in women without recognized risk factors. 

Progress towards a reduction in the global stillbirth burden is proving to be 

slower than anticipated6. Although some risk factors, such as maternal cigarette 

smoking7, have been declining in prevalence in many western countries8, increasing 

maternal obesity and a shift towards older maternal age are becoming increasingly 
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prevalent risk factors faced by clinicians and may be slowing the reduction in stillbirth 

rates1,5,9. 

The majority of data regarding demographic factors associated with deaths in 

utero relate to historical population-based datasets of stillbirths in the third trimester. 

The aim of this study was to present contemporary demographic findings from a large 

series of > 1000 intrauterine deaths in London which underwent autopsy investigation, 

and to examine these features in relation to the gestational age at which fetal death 

occurred, including deaths across both second and third trimesters, which are not 

captured by traditional registry-based approaches.  

 

+A: Methods 

This analysis was part of a larger study evaluating several aspects of postmortem 

investigation of IUFDs. Data were extracted from autopsy examination packs and 

reports according to predefined standard criteria and entered into a research Microsoft 

Access Autopsy Database (Microsoft Corp., Redmond, WA, USA), including over 400 

datafields per case. All demographic information was as provided to the pathologist at 

the time of postmortem examination. The database was searched to identify all 

stillbirths, and early (< 20 weeks) and late (20–24 weeks) IUFDs from 2005 to 2013, 

inclusive. Cases were from Great Ormond Street Hospital and St George’s Hospital, 

both in London. For all cases, objective, pre-defined criteria were used for consistency 

of classification. All autopsies had been performed according to standard protocols as 

suggested by the UK Royal College of Pathologists. Briefly, cases underwent clinical 

review, postmortem imaging if appropriate, external examination, prosection and 

internal examination, and ancillary investigations such as fetal histological examination 
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and microbiology/virology as appropriate. For the purposes of the current study, we 

searched the database to identify all intrauterine deaths (excluding terminations) from 

2005 to 2013, inclusive. For all cases, objective, pre-defined criteria were used for 

consistency of classification.  

Information relating to maternal demographic features and main cause of death 

was identified and study data were analyzed according to the gestational age at which 

fetal death occurred (second-trimester intrauterine fetal death (IUFD), subdivided into 

early IUFD (< 20 weeks) and late IUFD (20–23 weeks), and third-trimester stillbirth 

(≥ 24 weeks)). Data were compared with national datasets when available. Analysis was 

through queries and statistical tests run using Microsoft Access and Microsoft Excel 

(Microsoft Corp.), Graph Pad Prism and Stats Direct, with P < 0.05 regarded as 

statistically significant. Comparison of proportion testing and distribution comparisons 

using Mann Whitney U tests were performed as appropriate. The study was approved 

by the local research ethics committee.  

 

+A: Results 

 

Data were available from 1064 individual postmortem examinations following 

intrauterine death. Cases had been delivered between 12 and 43 weeks’ gestation and 

included 425 IUFDs (246 early (< 20 weeks’ gestation) and 179 late (20–23 weeks)) 

and 639 stillbirths (≥ 24 weeks). Overall, there were 298 (28%) intrapartum/fresh 

IUFDs, whilst the majority had undergone a period of retention following the death 

prior to delivery. Among the 639 stillbirths, 117 (18%) were intrapartum/fresh 

stillbirths, the remainder being retained stillbirths.  
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Overall, there was a non-significant peak in prevalence of intrauterine deaths in 

the summer months (z = 0.06, P=0.95; Figure 1). There was a small but significant 

excess of male fetal deaths, (z = 4.47, P < 0.0001 (569 (53%) vs 466 (44%)), consistent 

with the findings of a previous review10, but there was no significant difference in the 

proportion of males to females between stillbirths and IUFDs (z = 0.01, P = 0.9). 

The overall maternal age distribution is shown in Figure 2. There was no 

significant difference in maternal age distribution between the stillbirth and IUFD 

groups. However, compared with the overall UK population of 671 255 pregnant 

women in 2012–201311, women in whom an intrauterine death occurred were 

significantly older (z = 3.14, P = 0.001; Figure 3), although, when compared with 

national population data for 3220 women in whom stillbirth occurred, the maternal age 

of the study stillbirth population was not significantly different (z = 0.98, P = 0.16)2. 

These data demonstrate that, in terms of age, first, the study population is representative 

of the national stillbirth population; second, women in whom an intrauterine death occur 

are significantly older than the overall obstetric population; and third, that the risk of 

fetal loss in relation to increased maternal age is similar across the second and third 

trimesters and is not limited to third-trimester stillbirth. 

Caucasians, versus non-white women, were significantly overrepresented in the 

stillbirth compared with the IUFD groups (z = 4.14, P < 0.0001), whereas black women 

were significantly overrepresented in the IUFD groups compared to stillbirths (z = 3.94, 

P < 0.0001; Figure 4). There were significantly more black mothers in the study 

population compared with in the general pregnant population according to the national 

HSCIC data of 671 255 births11 (z = 28.1, P < 0.0001). 
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Maternal body mass index (BMI) was classified as follows: underweight, ≤ 18; 

normal, 18–24; overweight, 25–29; and obese, ≥ 3012. BMI data were available in only 

261 cases at the time of autopsy; there were no significant differences in BMI between 

mothers in whom IUFD occurred and those in whom stillbirth occurred (z = 0.67, 

P = 0.51). However, compared with national data from the Health Survey for England12, 

the overall study population was significantly more overweight (z = 3.0, P = 0.003) and 

obese (z = 3.92, P < 0.0001) than the general population of women of childbearing age 

(Figure 5). These data demonstrate that increased BMI is associated with increased risk 

of intrauterine death throughout the second and third trimesters, not just being 

associated with late third-trimester stillbirth.  

One third (356/1064) of the mothers in our study population were primigravid, 

while 16% had experienced at least one previous pregnancy with no live births (i.e. 

miscarriages, stillbirths, terminations and ectopic pregnancies). Primigravidae were 

significantly more likely to have a stillbirth than an IUFD (z = 4.38, P < 0.0001). Two 

hundred and four (19%) women had significant gynecological history, features of which 

differed according to presentation group. Specifically, there were significantly more 

women with fibroids (z = 3.74, P < 0.001), women with a history of vaginal bleeding 

during pregnancy (z = 3.55, P < 0.001) and women who had conceived by assisted 

conception methods such as in-vitro fertilization (IVF) (z = 3.81, P < 0.0001) in the 

IUFD compared with the stillbirth group (Figure 6). 

Information on maternal DM was available for 1008 (98%) women, of whom 26 

(3%) had pre-existing DM and 37 (4%) had gestational DM. There were significantly 

more stillbirths, compared with IUFDs, in those with any form of DM (z = 2.41, 

P = 0.02). Furthermore, compared with national data, the study population had a greater 
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proportion of women with some form of DM (z = 2.65, P = 0.008). These data indicate 

that maternal DM is associated with increased risk of intrauterine death, mainly third-

trimester stillbirth. 

 

+A: Discussion 

Our findings provide contemporary demographic characteristics of an urban population 

of women presenting with intrauterine death in the second or third trimester between 

2005 and 2013; this population is representative of the overall UK stillbirth population. 

The data are based on 1064 autopsies following intrauterine death, the majority of 

which were antepartum with significant intrauterine retention following fetal demise. 

There was a small but significant excess of male fetuses. Compared with the unselected 

national population of births, the study population (overall and separately for stillbirths 

and for IUFDs) was significantly older, consistent with epidemiological data; the year 

2011 saw the largest percentage increase in fertility in women 40 years and older since 

2001 in England and Wales3,5,13.  

 

There were significantly more black women in the study population compared with the 

general UK pregnant population, in keeping with published data that the risk of 

intrauterine death is increased in mothers of African or Asian ethnicity2,4,14,15. In 

particular, black women were more likely to have an IUFD than a stillbirth. Women in 

the study population were significantly more overweight and obese compared with the 

general population of women of childbearing age, but with no significant difference in 

BMI in relation to timing of intrauterine death, this being associated with both IUFD 

and stillbirth3,16. 
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Women in the study population who were primigravid were more likely to have 

a stillbirth than an IUFD, whereas women with a history of early pregnancy vaginal 

bleeding or uterine fibroids and those who had conceived by IVF were significantly 

more likely to have an IUFD. Compared with the national population, there were 

relatively more women with DM in the study group, particularly in those who had a 

stillbirth. 

 The current large dataset is unique, being derived from specialist centers rather than 

registry data, and includes both third-trimester stillbirths and second-trimester IUFDs, 

thus allowing novel insights. For example, Caucasian women had relatively more 

stillbirths, whilst black women had a relatively higher prevalence of IUFDs, which is 

likely related to the increased frequency of ascending genital tract infection in this 

group17–19. Furthermore, whilst increased maternal BMI has been reported to be 

associated with increased risk of stillbirth, in a dose-related manner20,21, the present data 

suggest that the risk of maternal obesity applies to intrauterine death across the 

gestational range studied, rather than being limited to stillbirths. These findings raise 

questions relating to the possible mechanisms by which increased maternal BMI could 

lead to such fetal deaths, which are apparently acting throughout the second and third 

trimesters. Suggested mechanisms may include placental disease and chronic systemic 

inflammation, including release of proinflammatory cytokines, CRP and secondary 

metabolic effects22–24.  

  The association of maternal gynecological history, such as a history of vaginal 

bleeding, with increased risk of second-trimester fetal loss is in keeping with previously 

published data25–27, though determining a clear relationship between IVF and pregnancy 

loss remains difficult within the context of availability of different assisted reproductive 
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techniques and potential overlap with advancing maternal age and comorbid 

gynecological history. Some studies have demonstrated no increase in risk of fetal loss, 

for example for previously infertile women undergoing assisted conception, if other 

factors are accounted for.28 

Despite the size of the current study and use of an unselected cohort of all 

intrauterine deaths undergoing autopsy examination, the study has limitations. The 

hospitals involved were tertiary referral centers for the investigation of perinatal death. 

As a result, cases analyzed within this autopsy database, whilst not being selected by the 

investigators, may have been preselected via the referral pathway from external 

hospitals; for example, the frequency of intrapartum or fresh stillbirths in the series was 

slightly greater than expected. However, since other features, such as the maternal age 

distribution, were not significantly different from the national stillbirth data, it is likely 

that, within this large dataset, such bias was negligible for the purposes of our study 

findings. Furthermore, full antenatal notes were not available to the investigators, and 

some data, such as BMI and maternal blood pressure, were not provided by the referring 

clinicians in every case, although they would have been available in the full medical 

notes.  

In summary, the findings of this study provide current epidemiological data 

regarding women in whom intrauterine death occurred across the second and third 

trimesters. The data highlight the increased risk for intrauterine death associated with 

changing maternal demographics in contemporary clinical practice: namely, the ageing 

of the maternal population, increasing maternal BMI, and the trend towards delaying 

first pregnancy until later in life and conceiving with assisted conception techniques. 

These high-risk groups should be recognized, and, in order to develop strategically 
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appropriate interventions to reduce these deaths, future research must focus on 

understanding the mechanisms involved in association with such maternal factors rather 

than simply on identifying these associations.    
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