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Temporal trends in stillbirth over eight
decades in England and Wales: A longitudinal
analysis of over 56 million births and lives
saved by improvements in maternity care

Gbenga A Kayode'®, Andrew Background Considering the public health importance of stillbirth, this study

Judge'®, Christy Burden'®, quantified the trends in stillbirths over eight decades in England and Wales.
Cathy Winter**®, Methods This longitudinal study utilized the publicly available aggregated data
Tim Draycott'**®, Basky from the Office for National Statistics that captured maternity information for
Thilaganathan**®, Erik babies delivered in England and Wales from 1940 to 2019. We computed the
Lenguerrand! ®; Tommy’s trgnds in Stillbirt.h with the associated incidence risk difference, incidence risk
National Centre for Maternity ratio, and extra lives saved per decade.
Improvement Results From 1940-2019, 56906273 births were reported. The stillbirth rate
declined (85%) drastically up to the early 1980s. In the initial five decades, the
'Translational Health Science, Bristol estimated number of deaths per decade further decreased by 67 765 (9.49/1000
Medical School, University of Bristol, births) in 1940-1949, 2569 (0.08/1000 births) in 1950-1959, 9121 (3.50/1000
Southmead Hospital, Bristol, United births) in 1960-1969, 15262 (2.31/1000 births) in 1970-1979, and 10284
Kingdom (1.57/1000 births) in 1980-1989. However, the stillbirth rate increased by an
*Royal College of Midwives, London, additional 3850 (0.58/1000 births) stillbirths in 1990-1999 and 693 (0.11/1000
United Kingdom births) stillbirths in 2000-2009. The stillbirth rate declined again during 2010-

3The PROMPT Maternity Foundation,
Department of Women'’s Health,
Southmead Hospital, Bristol, United
Kingdom

‘Royal College of Obstetricians and Conclusions The stillbirth rate declined drastically, but the rate of decline slowed
Gynaecologists, London, United in the last three decades. Though teenage pregnancy (<20 years) had reduced,
ergdom L , the prevalence of women with a higher risk of stillbirth may have risen due to an

St. George's University Hospitals, increase in advanced maternal age. Improved, more personalised care is required

London, United Kingdom
N i to reduce the stillbirth rate further.

2019, with 3714 fewer stillbirths (0.54/1000 births). The incidence of mater-
nal age <20 years reduced over time, but pregnancy among older women (>35
years) increased.

Stillbirth is a neglected global tragedy, with over 7000 deaths daily worldwide [1].
Although stillbirths occur predominantly in low- and middle-income countries
(LMICs), about one stillbirth occurs for every 200 births in high-income country
Correspondence to: (HIC) settings [2]. The impact of stillbirth is debilitating, with long-lasting psycho-
Gbenga A. Kayode, MD, PhD logical and social consequences on mothers and their families [3]. Stillbirth rate re-
Translational Health Science, Bristol Medical ~ mains an important indicator of the quality of antenatal care, which is principally
acn}i]\(/)eorlsity of Bristol. Southmead Hospital focussed on reducing preventable foetal loss. Congruent with other HICs, stillbirth

; P remains an important public health issue in the United Kingdom (UK), with a clini-

Bristol, United Kingdom
gbenga.kayode@bristol.ac.uk cal burden two times higher than that of neonatal death [4,5]. The stillbirth rates in
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HICs had declined drastically for the five decades preceding the 1990s [6,7]. The interventions that contrib-
uted to the rapid decrease in stillbirth rates over this period appear to have impacted intrapartum stillbirths
more than antepartum stillbirths [4,8]. Consequently, the risk of antepartum stillbirth is up to 10-fold higher
than intrapartum stillbirth [4,8].

Multiple interventions have been implemented to reduce the risk of stillbirth in the UK, including the ambitious
target of the UK Department of Health and Social Care to reduce the stillbirth rate by half before 2025 [9,10].
Accurate measurement is a key part of improvement and recent studies examining the trends in stillbirth in
the UK and other settings have only depicted the trends in stillbirth graphically and confined the analysis to
the annual rate of stillbirth [6,7,11]. The latter types of analysis can lead to overly simplistic conclusions, as
well as difficulties with interpretation by stakeholders. The aim of this study is to quantify the risk of stillbirth
over time, assess sex disparity in stillbirth [12], and present the stillbirth data as lives saved over time to make
the results comprehensible as much as possible to all stakeholders.

METHODS
Study design

This population-based longitudinal study examined the trends in stillbirths among total births in England and
Wales from January 1, 1940, to December 31, 2019.

Data sources

This study utilized publicly accessible, aggregated maternity information on babies delivered in England and
Wales, published by the Office for National Statistics (ONS).[13] The available data captured were limited to
birth year, total births, total stillbirths, baby sex, maternal age, and marital status. Maternal age was catego-
rized as <20 years, 20-29 years, 30-34 years, 35-39 years, and >40 years. Marital status was classified as with-
in marriage (or civil partnership) and outside marriage (or civil partnership).

Study population

Participants included in the data were babies born in England and Wales from January 1, 1940, to December
31, 20109.

Outcome

Stillbirth was defined as a baby born at or after 24 weeks gestational age with no sign of life.

Statistical analysis

Participants’ characteristics were expressed as frequencies and percentages for categorical data. Non-normally
distributed continuous data were presented as medians and interquartile range (IQR). To visualise changes in
stillbirth over eight decades, we computed the trends in stillbirths from 1940 to 2019 in England and Wales
using the aggregated ONS data. Subsequently, sex-specific trends in stillbirths were generated over the same
period to examine sex disparity. To capture the actual public-health consequences of the trends in stillbirth
and accurately quantify the relative impact of the implemented interventions, we estimated the incidence risk
difference (IRD) and incidence risk ratio (IRR) with their 95% confidence intervals (95% CI) by comparing
the risk of stillbirth at the beginning and end of each decade. Finally, we estimated the total number of babies
saved due to the change in stillbirth rate per decade. This is the first study to describe trends in stillbirth rate
in terms of number of lives saved.

Ethics and permission

This study was conducted using publicly accessible ONS data. No ethical approval was required.

RESULTS

Participant characteristics

From January 1, 1940, to December 31, 2019, a total of 55670 590 births (median=682922.5 per annum; in-
terquartile range (IQR)=84084.5) and 717908 stillbirths (median=4940.5 per annum; IQR=12167.5) were
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reported. The incidence of maternal age <20 years increased from 3.7% in the 1940s and peaked in 1970-79
(10.3%), then reduced to 3.9% in 2010-2019. Conversely, maternal age >35 years (age group 35-39 years and
240 years) reduced from 17.6% in 1940-1949 to 6.4% 1970-1979, then increased to 21.4% in 2010-2019.
The proportion of women married or in a civil partnership fell from 95.2% in 1950-1959 to 52.3% in 2010-
2019. (Table 1).

Table 1. Characteristics of women who delivered in England and Wales from 1940 to 2019

Vean NUMBER OF MATERNAL AGE AT DELIVERY (YEARS) MARITAL STATUS
MOTHERS R\ 20-24 25-29 30-34 35-39 >40 Married

1940-1949 7144032 3.7% 25.7% 30.5% 22.5% 13.3% 4.3% 93.9% &
1950-1959 6987127 5.1% 28.8% 31.8% 20.6% 10.5% 3.2% 95.2% E
1960-1969 8326571  8.9% 32.9% 30.3% 17.1% 8.3% 2.5% 92.7% <
1970-1979 6600339  10.3%  33.0% 34.8% 15.5% 5.1% 1.3% 90.9% -
1980-1989 6562857 8.6% 29.4% 34.5% 19.8% 6.5% 1.2% 81.0%

1990-1999 6631607 72% 21.2% 34.4% 26.6% 9.9% 1.7% 66.3%

2000-2009 6476795 6.9% 18.8% 26.3% 28.9% 15.8% 3.3% 57.3%

2010-2019 6941172 3.9% 16.2% 27.9% 30.6% 17.2% 4.2% 52.3%

Temporal trends in stillbirths

Figure 1 demonstrates the trends in stillbirth in England and Wales from 1940 to 2019. There was a 39.9%
decline in stillbirths from 38.6 per 1000 births in 1940 to 23.2 per 1000 births in 1949. The stillbirth rate
remains unchanged until 1954 when it declined steadily from 24.0 per 1000 births to 4.3 per 1000 births in
1992, a reduction of 82%. In the last three decades, the stillbirth rate remained nearly stagnant in the early
part of this era, but later reduced by 31.2% during 2010-2019. The sex-specific trends in the stillbirth rate are
presented in Figure 2. Although the stillbirth rate in males appeared slightly higher than that of the female
until 1957, the sex disparities disappeared thereafter as the estimates started overlapping.

Temporal trends in stillbirth rates in England and Wales, from 1940 to 2019 Temperal trends in stillbirth rates stratified by gender in England and Wales, from 1940 to 2019

~o female

~= male

Rate of stillbirth per 1000 total births
Rate of stillbirth per 1000 total births

stillbirth definjtion changed

stillbirth defintion changed

1940 1945 1950 1955 1980 1965 1070 1075 VWE“ 1985 1990 1985 2000 2008 2010 2015 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
ear

Figure 1. Temporal trends in stillbirth rates in England and Wales, Figure 2. Temporal trends in stillbirth rates stratified by gender in En-
from 1940 to 2019. gland and Wales, from 1940 to 2019.

Changes in the incidence rate difference (IRD) and incidence rate ratio of
stillbirth (IRR)

Results of the estimated IRD and IRR of stillbirth per decade are presented in Table 2. From 1940 to 1949, a
reduction of 15.4 per 1000 births (95% ClI=-16.01, -14.79) was observed in the incidence rate of stillbirth,
ie, a relative reduction of 40% (95% CI=39%, 41%). Between 1950 and 1989, the risk of stillbirth fell by 8%
(95% CI=6%, 10%), 34% (95% CI=32%, 35%), 39% (95% C1=37%, 41%) and 35% (95% CI=32%, 38%)
in each decade, respectively. Unlike other previous decades, the incidence rate of stillbirth increased by 0.70
per 1000 births in the 1990s, corresponding to a 15% relative increase (95% CI=10%, 21%). In the follow-
ing decade (2000 to 2009), the rate of stillbirth remained statistically unchanged followed on by a decrease of
23% in the risk of stillbirth (95% CI=19%, 27%) from 2010 to 2019.

www.jogh.org e doi: 10.7189/jogh.12.04072 3 2022 ¢ VOL. 12 « 04072



Kayode et al.

Table 2. Incidence rates, differences, and rates ratio of stillbirth per 1000 total births per decade from 1940 to 2019

YEAR TOTAL BIRTHS STILLBIRTHS ~ BEGINNING OF DECADE END OF DECADE IRD (95% Cl)* IRR (95% CI)*
1940-1949 7144032 207995 38.60 23.20 -15.40 (-16.01, -14.79)  0.60 (0.59, 0.61)
1950-1959 6987127 160624 23.07 21.24 -1.83(-2.32,-1.34) 0.92 (0.90, 0.94)
1960-1969 8326571 138659 20.15 13.36 -6.79 (-7.20, -6.40) 0.66 (0.65, 0.68)
1970-1979 6600339 71796 13.19 8.03 -5.15 (-5.49, -4.82) 0.61 (0.59, 0.63)
1980-1989 6562857 37428 7.27 4.71 -2.57 (-2.83,-2.31) 0.65 (0.62, 0.68)
1990-1999 6631697 34422 4.61 531 +0.70 (+0.46, +0.94) 1.15(1.10,1.21)
2000-2009 6476795 35020 5.30 522 -0.08 (-0.33, +0.17) 0.99 (0.94, 1.03)
2010-2019 6941172 31964 5.14 3.94 -1.20 (-1.42,-0.97) 0.77 (0.73, 0.81)

IRD — incidence rate difference, IRR — incidence rate ratio, CI — confidence interval
*Incidence rate of stillbirth at the end of a decade — incidence rate of stillbirth at the beginning of a decade.
tIncidence rate of stillbirth at the end of a decade/incidence rate of stillbirth at the beginning of a decade.

Extra lives saved per decade

Table 3 presents the clinical impact of the observed changes in stillbirth rate per decade expressed as additional
lives saved. The reduction in stillbirth rate between 1940 and 1949 saved 67 765 lives and prevented an ad-
ditional 9.49 stillbirths per 1000 births. Between 1950 and 1989, the observed reduction in stillbirth resulted
in 569 lives (1950-1959), 29121 lives (1960-1969), 15262 lives (1970-1979) and 10284 lives (1980-1989)
saved in each decade. In the subsequent two decades (1990-2009), 3850 and 693 more stillbirths were report-
ed. In 2010-2019, the decline stillbirth rate saved 3714 lives, and prevented 0.54 stillbirths per 1000 births.

Table 3. Additional lives saved per decade due to change in stillbirth rate

YEAR OBSERVED LIVE BIRTHS*  EXPECTED LIVE BIRTHST  EXTRA LIVES SAVED/LOST  EXTRA LIVES SAVED/LOST PER 1000 BIRTHS§
1940-1949 6936037 6868273 +67765 +9.49
1950-1959 6826503 6825934 +569 +0.08
1960-1969 8187912 8158791 +29121 +3.50
1970-1979 6528543 6513281 +15262 +2.31
1980-1989 6525429 6515145 +10284 +1.57
1990-1999 6597275 6601125 -3850 -0.58
2000-2009 6441775 6442468 -693 -0.11
2010-2019 6909208 6905495 +3714 +0.54

*Total live births per decade as in the data.

tTotal births per decade — (total births per decade x stillbirth rate at the beginning of the decade).

#Additional number of lives saved (+) or lost (-) due to the decline (+) or increase (-) in stillbirth rate over a decade = observed live births
— expected live births.

§Lives saved per 1000 births=additional number of lives saved (+) or lost (-) per 1000 births due to the change in stillbirth rate over the
decade of interest.

DISCUSSION

This longitudinal study examined stillbirth rates over eight decades. The annual rate of decline of 0.12 per
1000 births in the last decade (2010-2019) is modest compared with a reduction in stillbirth of 1.54 per 1000
births observed from 1940-1949. There was a decrease in the number and rate of stillbirths for all except two
decades (1990-2009). There was a parallel increase in maternal age as well as in the proportion of women who
were not married or in civil partnerships.

The change in stillbirth observed in this study is consistent with the patterns observed in other HICs, includ-
ing Sweden, France, Italy, Netherlands, Spain, and the United States [6,14]. The period of rapid reduction in
stillbirth rate that started in the 1940s has been attributed to the improvements in maternal care services de-
livered by birth attendants, routine use of antisepsis measures, and availability of new drugs for infection con-
trol [2,15-17]. Besides, the observed changes in the trends of stillbirths were outcomes of complex interactions
between multiple interventions, health policies, and patient- and contextual-level determinants of stillbirth.
Nevertheless, further work is still required to understand and tackle this challenge. The interventions imple-
mented during this era were not specifically targeted at reducing stillbirth, but were intended to improve ma-
ternal health and well-being translating into improved pregnancy outcomes more broadly [18].

In the last three decades, the reduction in stillbirth rate has slowed in England and Wales. This finding is con-
sistent with other HICs [6,14,19,20], and better than some settings where the stillbirth rate has principally
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stalled or increased [21,22]. The recent modest improvement observed in stillbirth in HICs has previously been
shown to occur mainly among late gestational stillbirths (28 weeks and above) [2,23]. This may be attributed
to improved perinatal diagnosis and advanced foetal, neonatal, and maternal care [24-20]. Some key interven-
tions and health policies that were implemented in the UK to improve pregnancy outcomes include (but are
not limited to) the following: the Department of Health & Social Care’s National Maternity Safety Strategy am-
bition to half the rate of stillbirth and reduce preterm births from 8% to 6% [9,10], NHS England’s Maternity
Transformation Programme [27], National Maternity Review Better Births [28], the Royal College of Midwives
(RCM)’ Better Births programme [29], NHS England’s Saving Babies’ Lives Care Bundle [30], the Royal College
of Obstetricians & Gynaecologists(RCOG) Each Baby Counts national quality improvement programme [31],
NHS Improvement’s Maternal and Neonatal Health Safety Collaborative, a three-year programme [32], the
National Maternal & Perinatal Audit [33], Maternity and Children Quality Improvement Collaborative [34].

PAPERS

The recent slow rate of decline in stillbirth in HICs may be related to multiple factors, including the quality
of antenatal and intrapartum care [2], population increase in pregnancies at risk of stillbirth due to maternal
comorbidities including diabetes, advanced maternal age, obesity, and inequality in perinatal health care re-
lated to socioeconomic deprivation [2,35,36], Also, the slow decline observed in stillbirth over the last three
decades is in line with a common epidemiological phenomenon showing that risk prevention becomes chal-
lenging as the incidence reduces.

To bring the definition of stillbirth into alignment with concurrent improved gestational age of neonatal sur-
vival, the 1992 Stillbirth (Definition) Act was passed, reducing the gestational age threshold of stillbirth from
28 to 24 weeks’ gestation. This change to a more inclusive definition of stillbirth resulted in a statistical in-
crease in stillbirth rate from 1990 to 1999 as demonstrated by IRD, IRR and lives saved. It is important to un-
derstand that stillbirth definitions vary between countries and that these differences limit or influence direct
inter-country comparisons of stillbirth rates [37].

In 2015, the UK Department of Health proposed to reduce stillbirth estimated at 3.87 per 1000 births in 2015
by half before 2025 [38,39]. Based on our findings, this ambition could only be achieved in England and Wales
with a minimum annual rate of decline of 0.23 stillbirths per 1000 births. The current annual decline of 0.14
per 1000 births is insufficient to meet these targets and the actualization of this goal is likely to be prolonged
beyond 2030 in England and Wales. As with many other HICs, there has been an increase in pregnancies at
risk of placental dysfunction and stillbirth, with advanced maternal age [40,41], obesity, diabetes and heart
disease all being recognised risk factors for stillbirth (among others) [42]. The current system for assessing risk
of placental dysfunction and stillbirth in pregnancy based on the presence or absence of population-based risk
factors in a checklist approach is neither accurate nor effective [43,44]. A more personalised care approach to
such risks assessment which takes in the absolute risk of each factor and their inter-relationship and produc-
es a numerical risk algorithm to allow personalisation and triage of antenatal investigations and care provision
is long overdue.

This study analysed reliable, longitudinal official data on all births in England and Wales. To date, this is the
first study in this setting to formally assess the actual burden of stillbirth over time and accurately quantify the
relative impact of simultaneous interventions implemented. The analysis was presented as lives saved to im-
prove accessibility of the results for all stakeholders. Nevertheless, this study has some limitations. First, no
causal relationship can be established from this study. Also, there were few characteristics of the mothers and
babies included in the ONS data; in particular, the ethnicity of the mother and parents are unavailable. Ethnic-
ity and other inequality-related factors need to be explored to examine the existing inequalities in the stillbirths
over decades. The observed early decreases in stillbirth rates are likely to be larger considering the uncertainty
surrounding the completeness of the data in the 40s to early 60s.

CONCLUSIONS

This study demonstrated that stillbirth had declined significantly in England and Wales since 1940. However,
in the last three decades, the reduction in stillbirth rate has been modest despite increased awareness and na-
tional initiatives to reduce the rate. As the population of women at risk of stillbirth continues to increase de-
spite the ongoing effort to address stillbirth, it is necessary to consider the introduction of personalised risk as-
sessment in pregnancy to permit effective triage to appropriate levels of assessment and prompt interventions
in pregnancies at higher risk of placental dysfunction, foetal growth restriction and stillbirth.

www.jogh.org e doi: 10.7189/jogh.12.04072 5 2022 ¢ VOL. 12 « 04072



Kayode et al.

Acknowledgements: The authors appreciate Tommys, the United Kingdom, for funding study as part of their contribu-
tion towards reducing stillbirth in the United Kingdom. We express our gratitude to all other non-governmental organi-
zations, Royal College of Midwives and Royal College of Obstetrics and Gynaecology. We are also particularly grateful for
the suggestions from the Women’s Advisory Group at the Tommy's National Centre for Maternity Improvement, in par-
ticular Fran Carroll, Elisha Nunhofer, Claire Storey and Maria Viner.

Funding: This study was funded by the Tommys, the United Kingdom. The funder did not play any role in the design
study, data collection, analysis, and reporting of this manuscript.

Authorship contribution: All authors contributed to the conception, design, and data collection of the study. GAK, EL
and AJ were involved in data analysis. GAK, EL and AJ drafted the article. All authors were involved in interpreting the
data and critically reviewing the article. All authors gave approval of the final version for publication.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the
corresponding author) and declare no relevant interests.

1 WHO. Maternal, Newborn, Child and Adolescent Health and Ageing. Available: https://www.who.int/data/maternal-new-
born-child-adolescent-ageing/indicator-explorer-new/mca/stillbirth-rate-(per-1000-total-births). Accessed: March 29.

2 Flenady V, Middleton P, Smith GC, Duke W, Erwich JJ, Khong TY, et al. Stillbirths: the way forward in high-income countries.
Lancet. 2011;377:1703-17. Medline:21496907 doi:10.1016/50140-6736(11)60064-0

3 Gopichandran V, Subramaniam S, Kalsingh MJ. Psycho-social impact of stillbirths on women and their families in Tamil Nadu,
India - a qualitative study. BMC Pregnancy Childbirth. 2018;18:109. Medline:29678157 doi:10.1186/s12884-018-1742-0

4 Draper ES, Gallimore 1D, Smith LK, Kurinczuk JJ, Smith PW, Boby T, et al. MBRRACE-UK Perinatal Mortality Surveillance
Report UK Perinatal Deaths for Births from January to December 2018 Leicester: The Infant Mortality and Morbidity Studies,
Department of Health Sciences, University of Leicester, 2020 March 28, 2021. Report No.

5 Draper ES, Gallimore ID, Smith LK, Kurinczuk JJ, Smith PW, Boby T, et al. MBRRACE-UK Perinatal Mortality Surveillance Re-
port, UK Perinatal Deaths for Births from January to December 2017. Leicester: The Infant Mortality and Morbidity Studies,
Department of Health Sciences, University of Leicester, 2019 March 28, 2021. Report No.

6 Woods R. Long-term trends in fetal mortality: implications for developing countries. Bull World Health Organ. 2008;86:460-
6. Medline:18568275 doi:10.2471/BLT.07.043471

7 Confidential Enquiry into Maternal and Child Health. Perinatal Mortality Surveillance, 2004: England, Wales and Northern
Ireland. London: CEMACH, 2006.

8 Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, et al. Stillbirths: rates, risk factors, and acceleration to-
wards 2030. Lancet. 2016;387:587-603. Medline:26794078 doi:10.1016/S0140-6736(15)00837-5

9 Stillbirth and Neonatal Death Charity (Sands). Safer care. Available: https://www.sands.org.uk/professionals/fewer-baby-deaths/
safer-care. Accessed: July 11.

10 Tommys. Health Secretary pledges preterm birth reduction. Available: https:/www.tommys.org/about-us/charity-news/jere-
my-hunt-pledges-preterm-birth-reduction-8-6-2025. Accessed: July 11.

11 Patel EM, Goodnight WH, James AH, Grotegut CA. Temporal trends in maternal medical conditions and stillbirth. Am J Ob-
stet Gynecol. 2015;212:673.e1-11. Medline:25530599 doi:10.1016/j.ajog.2014.12.021

12 Mondal D, Galloway TS, Bailey TC, Mathews E Elevated risk of stillbirth in males: systematic review and meta-analysis of more
than 30 million births. BMC Med. 2014;12:220. Medline:25428603 doi:10.1186/s12916-014-0220-4

13 The Office for National Statistics (ONS). Births in England and Wales: summary tables. 2020. Available: https://www.ons.
gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/datasets/birthsummarytables. Accessed: July 8.

14 Scioscia M, Vimercati A, Maiorano A, Depalo R, Selvaggi L. A critical analysis on Italian perinatal mortality in a 50-year span.
Eur J Obstet Gynecol Reprod Biol. 2007;130:60-5. Medline: 16460869 doi:10.1016/j.ejogrb.2005.12.021

15 Andersson T, Hogberg U, Bergstrom S. Community-based prevention of perinatal deaths: lessons from nineteenth-century
Sweden. Int J Epidemiol. 2000;29:542-8. Medline:10869329 doi:10.1093/ije/29.3.542

16 Lokke A. The ‘antiseptic’ transformation of Danish midwives, 1860-1920. In: Marland H; Rafferty AM, eds. Midwives, society
and childbirth: debates and controversies in the modern period.: London: Routledge; 1997.

17 Loudon I. Death in childbirth: an international study of maternal care and maternal mortality 1800-1950: Oxford, Claren-
don Press; 1992.

18 Goldenberg RL, Kirby R, Culhane JE Stillbirth: a review. ] Matern Fetal Neonatal Med. 2004;16:79-94. Medline:15512717
doi:10.1080/jmf.16.2.79.94

19 Australian Bureau of Statistics. Trends in Registered Perinatal Deaths. 2010. Available: https:/www.abs.gov.au/ausstats/abs@.
nsf/Products/76DE9E90B21D525CCA2578920015B971. Accessed: July 11

20 Committee PaAMMR; Sixth Annual Report of the Perinatal and Maternal Mortality Review Committee. Reporting Mortality
2010. Wellington (NZ): PMMRC, 2012.

21 Joseph KS, Kinniburgh B, Hutcheon JA, Mehrabadi A, Basso M, Davies C, et al. Determinants of increases in stillbirth rates
from 2000 to 2010. CMA]J. 2013;185:E345-51. Medline:23569166 doi:10.1503/cmaj. 121372

22 Flenady V, Wojcieszek AM, Middleton P, Ellwood D, Erwich JJ, Coory M, et al. Stillbirths: recall to action in high-income coun-
tries. Lancet. 2016;387:691-702. Medline:26794070 doi:10.1016/50140-6736(15)01020-X

REFERENCES

2022 ¢ VOL. 12 « 04072 6 www.jogh.org ¢ doi: 10.7189/jogh.12.04072


https://pubmed.ncbi.nlm.nih.gov/21496907
https://doi.org/10.1016/S0140-6736(11)60064-0
https://pubmed.ncbi.nlm.nih.gov/29678157
https://doi.org/10.1186/s12884-018-1742-0
https://pubmed.ncbi.nlm.nih.gov/18568275
https://doi.org/10.2471/BLT.07.043471
https://pubmed.ncbi.nlm.nih.gov/26794078
https://doi.org/10.1016/S0140-6736(15)00837-5
https://pubmed.ncbi.nlm.nih.gov/25530599
https://doi.org/10.1016/j.ajog.2014.12.021
https://pubmed.ncbi.nlm.nih.gov/25428603
https://doi.org/10.1186/s12916-014-0220-4
https://pubmed.ncbi.nlm.nih.gov/16460869
https://doi.org/10.1016/j.ejogrb.2005.12.021
https://pubmed.ncbi.nlm.nih.gov/10869329
https://doi.org/10.1093/ije/29.3.542
https://pubmed.ncbi.nlm.nih.gov/15512717
https://doi.org/10.1080/jmf.16.2.79.94
https://pubmed.ncbi.nlm.nih.gov/23569166
https://doi.org/10.1503/cmaj.121372
https://pubmed.ncbi.nlm.nih.gov/26794070
https://doi.org/10.1016/S0140-6736(15)01020-X

Stillbirth over eight decades in England & Wales

23 Macdorman ME Kirmeyer S. The challenge of fetal mortality. NCHS Data Brief. 2009;(16):1-8. Medline:19389328

24 Lisonkova S, Sabr Y, Butler B, Joseph KS. International comparisons of preterm birth: higher rates of late preterm birth are as-
sociated with lower rates of stillbirth and neonatal death. BJOG. 2012;119:1630-9. Medline:23164112 doi:10.1111/.1471-
0528.2012.03403.x

25 van der Pal-de Bruin KM, Graafmans W, Biermans MC, Richardus JH, Zijlstra AG, Reefhuis J, et al. The influence of prena-
tal screening and termination of pregnancy on perinatal mortality rates. Prenat Diagn. 2002;22:966-72. Medline:12424757
doi:10.1002/pd.442

26 Liu S, Joseph KS, Kramer MS, Allen AC, Sauve R, Rusen ID, et al. Relationship of prenatal diagnosis and pregnancy termi-
nation to overall infant mortality in Canada. JAMA. 2002;287:1561-7. Medline:11911759 doi:10.1001/jama.287.12.1561

27 National Health Service England. NHS England: Maternity Transformation Programme. Available: https://www.england.nhs.
uk/mat-transformatior/. Accessed: July 11.

28 National Health Service England. National Maternity Review. Available: https:/www.england.nhs.uk/mat-transformation/im-
plementing-better-births/mat-review/. Accessed: July 11.

29 Royal College of Midwives (RCM). Statement on RCM’s Better Births Initiative. Available: https://www.rcm.org. uk/news-views/
rcm-opinion/?interest=BetterBirthsInitiative. Accessed: July 11.

30 National Health Service England. Saving Babies’ Lives Version Two: A care bundle for reducing perinatal mortality. Available:
https://www.england.nhs.uk/publication/saving-babies-lives-version-two-a-care-bundle-for-reducing-perinatal-mortality/. Ac-
cessed: July 11.

31 Royal College of Obstetricians & Gynaecologists(RCOG). Each Baby Counts. Available: https://www.rcog.org.uk/eachbaby-
counts. Accessed: July 11.

32 Oxford Academic Health Science Network. Maternity and Neonatal Safety Improvement Programme. Available: https://www.
england nhs.uk/mat-transformation/maternal-and-neonatal-safety-collaborative/. Accessed: July 11.

33 Royal College of Obstetricians and Gynaecologists. National Maternity and Perinatal Audit Available: https://maternityaudit.
org.uk/pages/home. Accessed: March 31.

34 Healthcare Improvement Scotland; Maternity and Children Quality Improvement Collaborative. Available: https:/ihub.scot/
improvement-programmes/scottish-patient-safety-programme-spsp/spsp-programmes-of-work/maternity-and-children-qual-
ity-improvement-collaborative-mcqic/. Accessed: July 11.

35 Knight M, Callaghan WM, Berg C, Alexander S, Bouvier-Colle MH, Ford JB, et al. Trends in postpartum hemorrhage in high
resource countries: a review and recommendations from the International Postpartum Hemorrhage Collaborative Group. BMC
Pregnancy Childbirth. 2009;9:55. Medline:19943928 doi:10.1186/1471-2393-9-55

36 Lutomski JE, Byrne BM, Devane D, Greene RA. Increasing trends in atonic postpartum haemorrhage in Ireland: an 11-year
population-based cohort study. BJOG. 2012;119:306-14. Medline:22168794 doi:10.1111/j.1471-0528.2011.03198.x

37 Kelly K, Meaney S, Leitao S, O’'Donoghue K. A review of stillbirth definitions: A rationale for change. Eur J Obstet Gynecol
Reprod Biol. 2021;256:235-45. Medline:33248379 doi:10.1016/j.¢jogrb.2020.11.015

38 Safer Maternity Care: The National Maternity Safety Strategy - Progress and Next Steps. Available: https:/assets.publishing.
service.gov.uk/government/uploads/system/uploads/attachment_data/file/662969/Safer_maternity_care_-_progress_and_next_
steps.pdf. Accessed: March 31.

39 Draper ES, Gallimore ID, Smith LK, Kurinczuk JJ, Smith PW, Boby T, et al. MBRRACE-UK Perinatal Mortality Surveillance Re-
port UK Perinatal Deaths for Births from January to December 2015. The Infant Mortality and Morbidity Studies, Department
of Health Sciences, University of Leicester, 2017.

40 van der Klis KA, Westenberg L, Chan A, Dekker G, Keane RJ. Teenage pregnancy: trends, characteristics and outcomes in
South Australia and Australia. Aust N Z J Public Health. 2002;26:125-31. Medline:12054330 doi:10.1111/j.1467-842X.2002.
th00904.x

41 Patterson JA, Ford JB, Morris JM, Roberts CL. Trends and recurrence of stillbirths in NSW. Aust N Z J Public Health. 2014;38:384-
9. Medline:24750492 doi:10.1111/1753-6405.12179

42 Fretts RC. Etiology and prevention of stillbirth. Am J Obstet Gynecol. 2005;193:1923-35. Medline:16325593 doi:10.1016/j.
ajog.2005.03.074

43 Guy GP, Leslie K, Diaz Gomez D, Forenc K, Buck E, Khalil A, et al. Implementation of routine first trimester combined screening
for pre-eclampsia: a clinical effectiveness study. BJOG. 2021;128:149-56. Medline:32613730 doi:10.1111/1471-0528.16361

44 Guy GP, Leslie K, Diaz Gomez D, Forenc K, Buck E, Bhide A, et al. Effect of routine first trimester combined screening for
pre-eclampsia on small for gestational age birth: a secondary interrupted time series analysis. Ultrasound Obstet Gynecol.
2022;59:55-60. Medline:34319638 doi:10.1002/u0g.23741

REFERENCES

PAPERS

www.jogh.org e doi: 10.7189/jogh.12.04072 7 2022 ¢ VOL. 12 « 04072


https://pubmed.ncbi.nlm.nih.gov/19389328
https://pubmed.ncbi.nlm.nih.gov/23164112
https://doi.org/10.1111/j.1471-0528.2012.03403.x
https://doi.org/10.1111/j.1471-0528.2012.03403.x
https://pubmed.ncbi.nlm.nih.gov/12424757
https://doi.org/10.1002/pd.442
https://pubmed.ncbi.nlm.nih.gov/11911759
https://doi.org/10.1001/jama.287.12.1561
https://pubmed.ncbi.nlm.nih.gov/19943928
https://doi.org/10.1186/1471-2393-9-55
https://pubmed.ncbi.nlm.nih.gov/22168794
https://doi.org/10.1111/j.1471-0528.2011.03198.x
https://pubmed.ncbi.nlm.nih.gov/33248379
https://doi.org/10.1016/j.ejogrb.2020.11.015
https://pubmed.ncbi.nlm.nih.gov/12054330
https://doi.org/10.1111/j.1467-842X.2002.tb00904.x
https://doi.org/10.1111/j.1467-842X.2002.tb00904.x
https://pubmed.ncbi.nlm.nih.gov/24750492
https://doi.org/10.1111/1753-6405.12179
https://pubmed.ncbi.nlm.nih.gov/16325593
https://doi.org/10.1016/j.ajog.2005.03.074
https://doi.org/10.1016/j.ajog.2005.03.074
https://pubmed.ncbi.nlm.nih.gov/32613730
https://doi.org/10.1111/1471-0528.16361
https://pubmed.ncbi.nlm.nih.gov/34319638
https://doi.org/10.1002/uog.23741

