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Abstract

Introduction

The incidence of stillbirth has decreased marginally or remained stable during the past

decades in high income countries. A recent report has shown Stockholm to have a lower

incidence of stillbirth at term than other parts of Sweden. The risk of antepartum stillbirth

increases in late term and postterm pregnancies which is one of the factors contributing to

the current discussion regarding the optimal time of induction of labor due to postterm

pregnancy.

Material and methods

This is a cohort study based on the Stockholm Stillbirth Database which contains all cases

of stillbirth from 1998-2018 in Stockholm County. All cases were reviewed systematically

and the cause of death was evaluated according to the Stockholm Stillbirth Classification.

Stillbirths diagnosed between gestational week (GW) 37+0 and 40+6 n = 605 were com-

pared to stillbirths diagnosed from GW 41+0 and onwards n = 157, according to the cause

of stillbirth and pregnancy and maternal characteristics. The aim was to evaluate the inci-

dence of stillbirth over time and the incidence of stillbirth diagnosed from GW 41+0.

Results

In Stockholm County the overall incidence of stillbirth has decreased from 4.6/1000 births

during the period 1998-2004 to 3.4/1000 births during the period 2014-2018, p-value

<0.001. When comparing the same time periods, the incidence of stillbirth diagnosed from

GW 41+0 and onwards has decreased from 0.5/1000 births to 0.15/1000 births, p-value

<0.001. Among women still pregnant at GW 41+0 the incidence of stillbirth has decreased

from 1.8/ 1000 to 0.5/ 1000. When comparing stillbirths diagnosed at GW 37+0-40+6 with

stillbirths diagnosed from GW 41+0 and onwards infection was a more common cause of

stillbirth in the latter group.
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Conclusion

In Stockholm County there was a decreasing incidence of stillbirth overall and in stillbirths

diagnosed from 41+0 weeks of gestation and onwards during the period 1998-2018. In still-

births diagnosed from GW 41+0 and onwards infection was a more common cause of death

compared to stillbirths diagnosed between GW 37+0 and 40+6.

Introduction

Approximately 2.6 million fetuses are stillborn every year [1]. Globally, the incidence of still-

birth is most prominent in low income parts of the world. However, stillbirth is also a public

health problem in high income countries [1] and there has only been a marginal decrease dur-

ing the past decades [2]. The incidence of neonatal death is decreasing faster than the incidence

of stillbirth [1, 3] hence, stillbirth is the main contributor to perinatal death in high income

countries [3]. In Sweden the incidence has been quite stable during the last 20 years, about 3-/

1000 births, however according to a report from the National Board of Health and Welfare, still-

birth incidence differed significantly between regions in Sweden and pregnant women in Stock-

holm County had a lower risk compared to the rest of the country especially at term [3].

Approximately 20 percent of pregnant women have not gone into spontaneous labor at ges-

tational week (GW) 41+0 [4]. In Sweden, postterm pregnancy is defined as a gestational age

of� 42+0 weeks. The frequency of women still pregnant at GW 42+0 was in 2018 approxi-

mately 9% among nulliparous and 5% among multiparous [5]. The risk of stillbirth increases

in late term and postterm pregnancies [6]. Due to reports of increased risk of stillbirth in late

term (GW 41+0-41+6) and postterm (GW� 42+0) pregnancies the recommendations of sur-

veillance of pregnancies and time of induction has changed in Stockholm County. In 2005 the

recommended date for induction due to postterm pregnancy was changed from GW 43+0 to

42+0 in all delivery units in Stockholm County [7]. In 2014 the surveillance from GW 41+0

was standardized and extended at all delivery units [8].

A recent study comparing induction of labor at GW 41+0 to expectance and induction lat-

est at GW 42+0 showed a lower risk of stillbirth in the former group [9]. These results and

varying management policies between countries regarding postterm pregnancies have actual-

ized the discussion regarding the optimal time of induction of labor due to prolonged

pregnancy.

Fetal abnormalities, placental insufficiency, fetal growth restriction and infections are all

common causes of stillbirth as is placental abruptio and umbilical cord complications [10, 11].

Main causes of stillbirth vary with gestational age [10, 12]. Pregnancies allowed to pass gesta-

tional week 41+0 are in general without risk factors and without known pregnancy

complications.

The aim of this study was to investigate if the incidence of stillbirth diagnosed from 41 com-

pleted weeks and onwards as well as the overall incidence of stillbirth has changed over the

past two decades in Stockholm County. And in addition, to investigate the specific causes of

stillbirth among stillbirths diagnosed from GW 41+0 compared to stillbirths diagnosed

between GW 37+0 and 40+6.

Material and methods

This is a cohort study based on the Stockholm Stillbirth Database. The Stockholm Stillbirth

Database contains all stillbirths in Stockholm County 1998-2015. Since 2016, stillbirth cases
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Spädbarnsfonden and KI Research Foundation.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0251965


are instead included in the Swedish Pregnancy Register, a certified national pregnancy register.

Maternal characteristics, pregnancy complications, laboratory and microbiology findings, pla-

cental pathology, chromosomal analyses and fetal autopsy has been collected prospectively for

each case All variates were collected in the same way over the whole time period although

since 2016 saved in the Swedish Pregnancy Register. Each case was systematically reviewed by

the Stockholm Stillbirth Group, consisting of obstetricians from all delivery units in Stockholm

County and a senior perinatal pathologist. The cause of stillbirth was determined according to

the Stockholm Stillbirth Classification [13] used since 2002. This classification defines seven-

teen different causes of stillbirth with clear definitions of necessary parameters for inclusion

for each defined cause, Table 1. The primary and secondary cause of death as well as the degree

of certainty of the cause according to classification criteria was decided by consensus during

regular audits in the Stockholm Stillbirth Group [13]. The Stockholm Stillbirth Group has

meeting for audit discussion approximately five times a year.

All singleton cases of stillbirth diagnosed at GW 37+0 or later were included in this study.

Stillbirths diagnosed between GW 37+0 and 40+6 were compared with stillbirths diagnosed

from GW 41+0 and onwards. Pregnancy and maternal characteristics have been prospectively

gathered from antenatal records for all cases. Stillbirth was defined as fetal death from GW 22

+0 according to the WHO and International Classification of Diseases (ICD-10) definition

[14]. In Sweden the definition of stillbirth changed from fetal death from GW 28+0 to fetal

death from GW 22+0 in 2008, but the Stockholm Stillbirth Group has been using the WHO

and ICD-10 definition since 1998.

Gestational age was based on the routine screening ultrasound at GW 18-20. From 2015

gestational age was based on ultrasound in GW 11+0-13+6 if the woman had an ultrasound

for nuchal translucency and biparietal diameter was over 21 mm. Body mass index was based

on self-reported height and measured weight at the first antenatal visit during first trimester.

Parity was handled as a categorical variable, nulliparous yes/no. Maternal age was handled as a

Table 1. Classification of stillbirth according to the Stockholm Stillbirth Classification.

Cause of stillbirth

Malformations and chromosomal abnormalities

Infection

Immunization

Feto-maternal transfusion

Twin-to-twin transfusion syndrome

Birth asphyxia

Intrauterine growth restriction/placental insufficiency

Umbilical cord complication

Placental abruptio

Preeclampsia

Diabetes mellitus

Intrahepatic cholestasis of pregnancy

Uterine complication

Coagulation disorders

Other causes related to stillbirth

Unknown

Unexplained

Cause of stillbirth according to the Stockholm Stillbirth Classification.

https://doi.org/10.1371/journal.pone.0251965.t001
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continuous variable. Maternal country of birth was divided in six different regions of the

world, i.e. Sweden, Europe/Australia/USA, Middle East, Asia, South America and Africa South

of Sahara. All variables were collected from the antenatal medical records or the records from

the delivery ward.

In 2005 the recommended time for induction due to postterm pregnancy was changed

from GW 43+0 to 42+0 in all delivery units in Stockholm County. In 2014 the surveillance

from GW 41+0 changed in Stockholm [8] and all women were opted for an ultrasound at GW

41+0 with the aim to identify fetuses small for gestational age and to detect oligohydramnios.

Amniotic fluid was measured as single deepest pocket, > 20 mm was considered normal [15].

The fetal abdominal diameter was measured and was considered normal if�110 mm. When

the abdominal diameter was < 110 mm fetal weight was estimated [16]. Women with fetuses

with estimated weight� 10th percentile were treated according to local guidelines with assess-

ment of pulsatility index in the umbilical cord and the uterine arteries. Women with fetuses

with estimated weight <- 2 standard deviations according to gestational age [17] or with

abnormal Doppler findings were treated according to local guidelines and induction of labor

was considered. The time periods 1998-2004, 2005-2013 and 2014-2018 were compared

because of the change in recommendations in 2005 and 2014, mentioned above.

Statistics

Frequencies of maternal and pregnancy characteristics were compared between stillbirths

diagnosed between GW 37+0 and 40+6 and stillbirths diagnosed from GW 41+0 and onwards.

Maternal and pregnancy variates measured on a continuous scale were presented as means

and standard deviations (SD) and categorical variates as numbers and proportions. Compari-

sons between the continuous variates were done with Wilcoxon ranksum test and with chi-

square test for the categorical variates, comparing proportions.

The number of stillbirths diagnosed from GW 41+0 and onwards were counted per year of

birth and in addition as a proportion of births per year.

The proportions of different causes of stillbirth and the degree of certainty according to the

Stockholm Stillbirth Classification [13] were compared between stillbirths diagnosed between

GW 37+0 and 40+6 and stillbirths diagnosed from GW 41+0 and onwards, with chi-square test.

The total incidence of stillbirth in Stockholm County was calculated as well as the incidence

of stillbirths diagnosed from GW 41+0 and onwards. The total incidence of stillbirth as well as

the incidence of stillbirth from GW 41+0 were compared between three chosen time periods

(1998-2004, 2005-2013 and 2014-2018), with chi-square test, testing the difference in propor-

tions between these three time periods. The incidence of stillbirth from GW 41+0 per 1000

women still pregnant at GW 41+0 was also compared between the same time periods. These

time periods were chosen because time of induction due to prolonged pregnancy was changed

in 2005 and surveillance from GW 41+0 were standardized and changed from 2014. All statis-

tical analyses were done using R cran.

Ethical approval for this study was obtained from the Regional Research Ethics Committee

at Karolinska Institute in Stockholm, Sweden Dnr 2020-01855. Data were fully anonymized

before access. The Ethics Committee did not require written informed consent. The Ethics

Committee prohibit data to be publicly available. However, data will be shared after an

approval from the Regional Research Ethics Committee.

Results

The total number of births in the County has increased from 18 689 in 1998 to 28 672 in 2018.

The number of women giving birth at GW 41+0 or later has increased from 4992 in year 1998
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to 7015 in year 2018. During the period there were 605 singleton stillbirths diagnosed between

GW 37+0 and 40+6 and 157 singleton stillbirths diagnosed from GW 41+0 and onwards.

Maternal and fetal characteristics for these term stillbirths are described in Table 2. There was

a significant higher proportion of nullipara among stillbirths diagnosed from GW 41+0 com-

pared to stillbirths diagnosed between GW 37+0 and 40+6, Table 2. However, this difference

was not significant when analyzing the time periods separately, S1A–S1C Table and it was not

significant when the proportion of nullipara women still pregnant at GW 41+0 was taken into

account.

The total incidence of stillbirth in the Stockholm County was 4.6/1000 births between 1998

and 2004, 3.9/1000 births between 2005 and 2013 and 3.4/1000 births between 2014 and 2018.

The incidence changed significantly, p-value < 0.001 (Fig 1). The number of stillbirths diag-

nosed from GW 41+0 and onwards per year has decreased during the two past decades (Figs 1

and 2). Between 1998 and 2004 the incidence was 0.5/1000 births, between 2005 and 2013 0.3/

1000 births and between 2014 and 2018 0.15/1000 births, p-value < 0.001 (Fig 2). The inci-

dence of stillbirth from GW 41+0 has also significantly decreased between the three time peri-

ods when only including women still pregnant at GW 41+0 (1.8/1000, 1.1/1000 and 0.5/1000

respectively, p-value <0.001, Fig 2).

Main causes of stillbirth are described in Table 3, comparing causes of stillbirth between

GW 37+0 and 40+6 with those diagnosed from GW 41+0. There was a significant higher pro-

portion of infections as the cause of stillbirth diagnosed from GW 41+0 and onwards com-

pared to those diagnosed between GW 37+0 and GW 40+6. This difference was significant

during the first two time periods however, not significant during the last time period (S2A–

S2C Table).

During the whole period there was an increased proportion of infants small for gestational

age among all term stillbirths (Table 2), also when analyzing the time periods separately there

was an increased proportion of small for gestational age fetuses (S1A–S1C Table). Four fetuses

small for gestational age, defined as< -2 standard deviations, were stillborn between 2014 and

2018 (S1C Table). Two of them would not have been helped by induction at GW41+0 (one

Table 2. Maternal and fetal characteristics comparing term stillbirths at GW 37+0-40+6 with term stillbirths at GW 41+0 and onwards.

Maternal and fetal characteristics Term Stillbirth before GW 41+0 n = 605 Stillbirth from GW 41+0 n = 157 P-value

Maternal age, years 31.81 (SD 5.22) 32.14 (SD 5.14) 0.478

Maternal age >35 (n, %) 181 (29.92%) 58 (36.94%) 0.111

BMI, kg/m2 25.21 (SD 4.83) 25.54 (SD 5.1) 0.491

Nullipara (n, %) 217 (41.57%) 73 (51.77%) 0.038

Born in Sweden (n, %) 255 (61.74%) 65 (61.9%) 1

Born in Africa (n, %) 27 (6.54%) 13 (12.38%) 0.072

Born in Middel East (n, %) 65 (15.74%) 13 (12.38%) 0.48

Born in South America (n, %) 4 (0.97%) 3 (2.86%) 0.306

Born in Asia (n, %) 23 (5.57%) 4 (3.81%) 0.632

Born in Euroupe/USA/Australia (n, %) 24 (5.81%) 5 (4.76%) 0.857

Smoking (n, %) 23 (4.57%) 4 (2.78%) 0.476

Assisted conseption (n, %) 21 (3.48%) 5 (3.18%) 1

Birthweight�10e percentilen (n, %) 180 (30.35%) 51 (32.9%) 0.607

Birthweight <-2 SD (n, %) 100 (16.86%) 26 (16.77%) 1

Stillbirths from 1998-2018, diagnosed GW 37+0-40+6 compared to stillbirths diagnosed from GW 41+0. BMI: body mass index; SGA: small for gestational age; LGA

large for gestational age. Data are presented as mean and standard deviation (SD) or n (%).

https://doi.org/10.1371/journal.pone.0251965.t002

PLOS ONE Stillbirth in Stockholm, incidence and causes, term and late term gestations

PLOS ONE | https://doi.org/10.1371/journal.pone.0251965 May 25, 2021 5 / 11

https://doi.org/10.1371/journal.pone.0251965.t002
https://doi.org/10.1371/journal.pone.0251965


Fig 1. Total incidence of stillbirth in Stockholm county (violet). Incidence of stillbirth in Sweden (black). Incidence

of stillbirth among women still pregnant at GW 41+0 number/1000 pregnancies (red) and incidence of stillbirth

diagnosed from GW 41+0/ 1000 births (blue). The decreased incidences, violet, red and blue were all significant with

p-value<0.001. The incidence of stillbirth in Stockholm County has decreased comparing three time periods (1998-

2004, 2005-2013 and 2014-2018).

https://doi.org/10.1371/journal.pone.0251965.g001

Fig 2. Number of stillbirth cases diagnosed from GW 41+0. Incidences compared between three time periods (1998-

2004, 2005-2013 and 2014-2018). Dark grey indicates cases in GW 41 and light grey indicates cases in GW 42.

https://doi.org/10.1371/journal.pone.0251965.g002
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had a known lethal fetal abnormality; one was found dead at the opted ultrasound at 41+0

GW).

Discussion

The incidence of stillbirth diagnosed from GW 41+0 and onwards has decreased from 0.5 to

0.15 /1000 births in Stockholm County between 1998 and 2018. Among women still pregnant

at GW 41+0 the incidence of stillbirth has decreased from 1.8/1000 pregnancies to 0.5/1000

pregnancies. The total incidence of stillbirths from GW 22+0 in Stockholm County during the

same time period has also decreased. However the incidence of stillbirth in all of Sweden has

remained unchanged during this time period [3, 18]. Among stillbirths diagnosed from GW

41+0 and onwards there was an increased proportion of nullipara. However, comparing the

proportion of nulliparas still pregnant at GW 41+0 and the proportion of nulliparas with still-

birth diagnosed from GW 41+0 the difference was not significant. There was an increased pro-

portion of stillbirths caused by infections among those diagnosed from GW 41+0 compared to

those diagnosed between GW 37+0 and 40+6. The altered surveillance policy of post term

pregnancies after 2014 has not altered the proportion of small for gestational age infants

among stillbirths compared to the period 1998-2013. Table 2 and S1A–S1C Table.

The strength of the present study is the large number of consecutive stillbirths over the

period. All cases in the Stockholm County are included, scrutinized and diagnosed according

to the same investigation protocol and classification. There are no cases of late abortions

among the stillbirth cases. The limitation of the present study includes the observational design

with its difficulties to pinpoint reasons behind the decreasing incidence of stillbirths diagnosed

from GW 41+0 as well as reasons behind the overall decreased incidence of stillbirths in Stock-

holm County.

The decreasing incidence of stillbirth diagnosed from GW� 41+0 may be a result of

changes in policy. In 2005 the time of induction of labor due to postterm pregnancy was

changed from GW 43+0 to 42+0 in the County. Neonatal mortality and morbidity decreased

in Stockholm County when comparing the periods 2000-2004 and 2005-2007 [7]. In 2014 an

additional ultrasound scan at GW 41+0 was introduced in all delivery units in Stockholm

County with the aim to identify small for gestational age fetuses and detect oligohydramnios

Table 3. Main cause of stillbirth according to the Stockholm Stillbirth Classification comparing term stillbirths at GW 37+0 -40+6 with term stillbirths at GW 41+0

and onwards.

Main Cause of Stillbirth Term Stillbirth before GW 41+0 n = 605 Stillbirth from GW 41+0 n = 157 P-value

Malformation/chromosomal abnormalities (n, %) 45 (7.77%) 7 (4.6%) 0.226

Infection (n, %) 122 (21.07%) 65 (42.2%) <0.001

Feto-maternal transfusion (n, %) 20 (3.45%) 1 (0.7%) 0.113

Placental insufficiency/IUGR (n, %) 169 (29.19%) 39 (25.3%) 0.398

Umbilical cord complications (n, %) 55 (9.5%) 7 (4.6%) 0.072

Placental abruptio (n, %) 43 (7.43%) 7 (4.6%) 0.28

Preeclampsia (n, %) 8 (1.38%) 2 (1.3%) 1

Diabetes mellitus (n, %) 11 (1.9%) 1 (0.7%) 0.466

Intrahepatic cholestasis (n, %) 4 (0.69%) 0 (0%) 0.675

Coagulation disorder (n, %) 1 (0.17%) 2 (1.3%) 0.217

Other causes related to stillbirth (n, %) 12 (2.07%) 3 (2.0%) 1

Cause of stillbirth un-known (n, %) 80 (13.82%) 18 (11.7%) 0.578

Cause of stillbirth among stillbirths diagnosed GW 37+0-40+6 compared to stillbirths diagnosed from GW 41+0 from 1998-2018. Data are presented as n (%).

https://doi.org/10.1371/journal.pone.0251965.t003
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giving the possibility to induce labor because of these ominous signs [8]. However, the propor-

tion of stillborn fetuses with birth weight <-2 standard deviations did not significantly change

when comparing stillbirths before 2014 and stillbirths between 2014 and 2018. This is in line

with results from a large randomized study showing that repeated ultrasound examinations

during the third trimester resulted in a slightly increased proportion of known SGA fetuses at

birth without any difference in neonatal outcome [19].

The incidence of stillbirth varies between European countries and there is a slightly decreas-

ing trend at all gestational ages in Europe. This could suggest multifactorial causes behind the

decrease [20]. Probably that is the case even in Stockholm County. The decreased incidence of

stillbirths diagnosed� 41+0 may be caused by changes in policy as described above together

with causes affecting the overall stillbirth incidence. General obstetric care has evolved which

could also affect the incidence [20]. Prenatal screening possibilities have evolved with a larger

possibility to find fetal anomalies earlier in pregnancy leading to the possibility to terminate

pregnancies at an earlier stage [21]. Doppler ultrasound has given possibility to surveil high-

risk pregnancies more intricately. Third trimester ultrasound may have the possibility to iden-

tify a larger proportion of small for gestational age fetuses [19, 22, 23]. However, a third trimes-

ter ultrasound in a low risk population has not been shown to affect outcome for the infants

[19, 22, 23]. Guidelines for the diagnosis and definition of gestational diabetes as well as pre-

eclampsia and the recommended time of induction of labor due to preeclampsia have changed

during the period [24–26]. During the past two decades the obstetric population has also

changed which could affect the incidence of stillbirth. The prevalence of smoking during preg-

nancy has decreased [27], the prevalence of obesity has increased [18, 28] as well as maternal

age [18]. Foreign-born women, especially those born in sub-Saharan Africa and the Middle

East, are overrepresented in the group of women affected by stillbirth [29], Sweden has had an

increasing group of women born outside Europe. During the first time period there was a very

high proportion of women with unknown country of origin. The proportion of women with

unknown country of origin is substantial also during the two later time periods, however

much lower than during the first time period. Hence, un-known country of origin is not a sub-

stantial explanation of the decreasing number of women with stillbirth born in Sweden com-

paring the two later time periods. Changes in the obstetric population could affect the

incidence of stillbirth.

There was an increased incidence of infection as primary cause of stillbirth among still-

births diagnosed from GW 41+0. A histological diagnosis of chorioamnionitis is more com-

mon in term pregnancies than preterm pregnancies [30]. However, to be able to classify

infection as a definite or probable cause of stillbirth, additional findings are needed according

to the Stockholm Stillbirth Classification [13] such as vasculitis in the placenta or umbilical

cord or funicitis or positive cultures from amnion fluid or fetal or maternal blood. To what

degree the histological signs of chorioamnionitis are merely signs of infection with potential to

harm the fetus or signs of inflammation associated with the delivery or the late GW in general

is still unclear.

A decreasing incidence of stillbirth is observed in Stockholm County. However, to what

degree induction of labor at GW 41+0 will contribute to the continuing declining incidence

still is open for debate. Probably the answer is more complex, and induction of labor at an ear-

lier gestational age will not solely solve the problem. Other parameters as body mass index,

maternal country of birth, educational level and other socioeconomic factors are risk factors

but the mechanisms behind these associations are largely unknown. More knowledge is still

needed to make surveillance more focused on relevant risk factors.
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Conclusion

There is a decreasing incidence of stillbirths diagnosed from GW 41+0 onwards in Stockholm

County during the period 1998-2018. There is in addition, an overall decreasing incidence of

stillbirths in Stockholm County during the same period. Infection was more common as a

cause of death among stillbirths diagnosed from GW 41+0.

Due to the study design the underlying causes behind this decreasing incidence of stillbirth

cannot be clearly identified in this study. The prevalence of risk factors in the pregnant popula-

tion have changed over time and so has monitoring and mode of treatment. Further studies

are needed to identify causes behind the reduced numbers of stillbirths.
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B6dda-barn.pdf. Dödfödda barn. En inventering och förslag på åtgärder. 2018.

4. Hagberg H, Marsál K, Westgren M, Engqvist J. Obstetrik. 1. uppl. ed. Lund: Studentlitteratur; 2008.

768 s. p.

5. Socialstyrelsen S. Statistik om graviditeter, förlossningar och nyfödda barn 2018. Statistik Hälso- och

sjukvård [Internet]. 2020; 2020(2020-02-27).

6. Muglu J, Rather H, Arroyo-Manzano D, Bhattacharya S, Balchin I, Khalil A, et al. Risks of stillbirth and

neonatal death with advancing gestation at term: A systematic review and meta-analysis of cohort stud-

ies of 15 million pregnancies. PLoS medicine. 2019; 16(7):e1002838. Epub 2019/07/03. https://doi.org/

10.1371/journal.pmed.1002838 PMID: 31265456; PubMed Central PMCID: PMC6605635.

7. Grunewald C, Hakansson S, Saltvedt S, Kallen K. Significant effects on neonatal morbidity and mortality

after regional change in management of post-term pregnancy. Acta obstetricia et gynecologica Scandi-

navica. 2011; 90(1):26–32. Epub 2011/02/01. https://doi.org/10.1111/j.1600-0412.2010.01019.x PMID:

21275912.

8. Lindqvist PG, Pettersson K, Moren A, Kublickas M, Nordstrom L. Routine ultrasound examination at 41

weeks of gestation and risk of post-term severe adverse fetal outcome: a retrospective evaluation of

two units, within the same hospital, with different guidelines. BJOG : an international journal of obstetrics

and gynaecology. 2014; 121(9):1108–15; discussion 16. Epub 2014/03/07. https://doi.org/10.1111/

1471-0528.12654 PMID: 24593288.

9. Wennerholm UB, Saltvedt S, Wessberg A, Alkmark M, Bergh C, Wendel SB, et al. Induction of labour at

41 weeks versus expectant management and induction of labour at 42 weeks (SWEdish Post-term

Induction Study, SWEPIS): multicentre, open label, randomised, superiority trial. BMJ (Clinical research

ed). 2019; 367:l6131. Epub 2019/11/22. https://doi.org/10.1136/bmj.l6131 PMID: 31748223.

10. Stormdal Bring H, Hulthen Varli IA, Kublickas M, Papadogiannakis N, Pettersson K. Causes of stillbirth

at different gestational ages in singleton pregnancies. Acta obstetricia et gynecologica Scandinavica.

2014; 93(1):86–92. Epub 2013/10/15. https://doi.org/10.1111/aogs.12278 PMID: 24117104.

11. Bodnar LM, Parks WT, Perkins K, Pugh SJ, Platt RW, Feghali M, et al. Maternal prepregnancy obesity

and cause-specific stillbirth. The American journal of clinical nutrition. 2015; 102(4):858–64. Epub 2015/

08/28. https://doi.org/10.3945/ajcn.115.112250 PMID: 26310539; PubMed Central PMCID:

PMC4588742.

12. The Stillbirth Collaborative Research Network Writing Group. Causes of death among stillbirths. JAMA.

2011; 306(22):2459–68. Epub 2011/12/15. 306/22/2459 [pii] https://doi.org/10.1001/jama.2011.1823

PMID: 22166605.

13. Varli IH, Petersson K, Bottinga R, Bremme K, Hofsjo A, Holm M, et al. The Stockholm classification of

stillbirth. Acta obstetricia et gynecologica Scandinavica. 2008; 87(11):1202–12. Epub 2008/10/28.

https://doi.org/10.1080/00016340802460271 PMID: 18951207.

14. World Health Organization. International statistical classification of diseases and related health prob-

lems : ICD-10. Vol. 2, Instruction manual. Geneva: World Health Organization; 1993. 160 s. p.

15. Chamberlain PF, Manning FA, Morrison I, Harman CR, Lange IR. Ultrasound evaluation of amniotic

fluid volume. I. The relationship of marginal and decreased amniotic fluid volumes to perinatal outcome.

American journal of obstetrics and gynecology. 1984; 150(3):245–9. Epub 1984/10/01. https://doi.org/

10.1016/s0002-9378(84)90359-4 PMID: 6385713.

16. Persson PH, Weldner BM. Intra-uterine weight curves obtained by ultrasound. Acta obstetricia et gyne-

cologica Scandinavica. 1986; 65(2):169–73. Epub 1986/01/01. https://doi.org/10.3109/

00016348609158374 PMID: 3524099.

17. Marsal K, Persson PH, Larsen T, Lilja H, Selbing A, Sultan B. Intrauterine growth curves based on ultra-

sonically estimated foetal weights. Acta Paediatr. 1996; 85(7):843–8. Epub 1996/07/01. https://doi.org/

10.1111/j.1651-2227.1996.tb14164.x PMID: 8819552.

18. Socialstyrelsen. https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/graviditeter-

forlossningar-och-nyfodda/.

19. Henrichs J, Verfaille V, Jellema P, Viester L, Pajkrt E, Wilschut J, et al. Effectiveness of routine third tri-

mester ultrasonography to reduce adverse perinatal outcomes in low risk pregnancy (the IRIS study):

nationwide, pragmatic, multicentre, stepped wedge cluster randomised trial. BMJ (Clinical research ed).

2019; 367:l5517. Epub 2019/10/17. https://doi.org/10.1136/bmj.l5517 PMID: 31615781; PubMed Cen-

tral PMCID: PMC6792062 www.icmje.org/coi_disclosure.pdf and declare: for the current study (the

IRIS study), AdJ and JW received funding from the Netherlands Organisation for Health Research and

Development; no financial relationships with any organisations that might have an interest in the submit-

ted work in the previous three years; no other relationships or activities that could appear to have influ-

enced the submitted work.

PLOS ONE Stillbirth in Stockholm, incidence and causes, term and late term gestations

PLOS ONE | https://doi.org/10.1371/journal.pone.0251965 May 25, 2021 10 / 11

https://stillbirth.se/wp-content/uploads/2019/01/Socialstyrelsens-rapport-2018-om-d%C3%B6df%C3%B6dda-barn.pdf
https://stillbirth.se/wp-content/uploads/2019/01/Socialstyrelsens-rapport-2018-om-d%C3%B6df%C3%B6dda-barn.pdf
https://doi.org/10.1371/journal.pmed.1002838
https://doi.org/10.1371/journal.pmed.1002838
http://www.ncbi.nlm.nih.gov/pubmed/31265456
https://doi.org/10.1111/j.1600-0412.2010.01019.x
http://www.ncbi.nlm.nih.gov/pubmed/21275912
https://doi.org/10.1111/1471-0528.12654
https://doi.org/10.1111/1471-0528.12654
http://www.ncbi.nlm.nih.gov/pubmed/24593288
https://doi.org/10.1136/bmj.l6131
http://www.ncbi.nlm.nih.gov/pubmed/31748223
https://doi.org/10.1111/aogs.12278
http://www.ncbi.nlm.nih.gov/pubmed/24117104
https://doi.org/10.3945/ajcn.115.112250
http://www.ncbi.nlm.nih.gov/pubmed/26310539
https://doi.org/10.1001/jama.2011.1823
http://www.ncbi.nlm.nih.gov/pubmed/22166605
https://doi.org/10.1080/00016340802460271
http://www.ncbi.nlm.nih.gov/pubmed/18951207
https://doi.org/10.1016/s0002-9378%2884%2990359-4
https://doi.org/10.1016/s0002-9378%2884%2990359-4
http://www.ncbi.nlm.nih.gov/pubmed/6385713
https://doi.org/10.3109/00016348609158374
https://doi.org/10.3109/00016348609158374
http://www.ncbi.nlm.nih.gov/pubmed/3524099
https://doi.org/10.1111/j.1651-2227.1996.tb14164.x
https://doi.org/10.1111/j.1651-2227.1996.tb14164.x
http://www.ncbi.nlm.nih.gov/pubmed/8819552
https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/graviditeter-forlossningar-och-nyfodda/
https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/graviditeter-forlossningar-och-nyfodda/
https://doi.org/10.1136/bmj.l5517
http://www.ncbi.nlm.nih.gov/pubmed/31615781
http://www.icmje.org/coi_disclosure.pdf
https://doi.org/10.1371/journal.pone.0251965


20. Zeitlin J, Mortensen L, Cuttini M, Lack N, Nijhuis J, Haidinger G, et al. Declines in stillbirth and neonatal

mortality rates in Europe between 2004 and 2010: results from the Euro-Peristat project. Journal of epi-

demiology and community health. 2016; 70(6):609–15. Epub 2016/01/01. https://doi.org/10.1136/jech-

2015-207013 PMID: 26719590; PubMed Central PMCID: PMC4893141.

21. Baardman ME, du Marchie Sarvaas GJ, de Walle HE, Fleurke-Rozema H, Snijders R, Ebels T, et al.

Impact of introduction of 20-week ultrasound scan on prevalence and fetal and neonatal outcomes in

cases of selected severe congenital heart defects in The Netherlands. Ultrasound in obstetrics & gyne-

cology : the official journal of the International Society of Ultrasound in Obstetrics and Gynecology.

2014; 44(1):58–63. Epub 2014/01/21. https://doi.org/10.1002/uog.13269 PMID: 24443357.

22. Ashimi Balogun O, Sibai BM, Pedroza C, Blackwell SC, Barrett TL, Chauhan SP. Serial Third-Trimester

Ultrasonography Compared With Routine Care in Uncomplicated Pregnancies: A Randomized Con-

trolled Trial. Obstetrics and gynecology. 2018; 132(6):1358–67. Epub 2018/11/07. https://doi.org/10.

1097/AOG.0000000000002970 PMID: 30399092.

23. Skråstad RB, Eik-Nes SH, Sviggum O, Johansen OJ, Salvesen K, Romundstad PR, et al. A randomized

controlled trial of third-trimester routine ultrasound in a non-selected population. Acta obstetricia et

gynecologica Scandinavica. 2013; 92(12):1353–60. Epub 2013/09/17. https://doi.org/10.1111/aogs.

12249 PMID: 24032741.

24. Socialstyrelsen. https://www.socialstyrelsen.se/SiteCollectionDocuments/metodbeskrivning-

kunskapsunderlag-graviditetsdiabetes-remissversion.pdf.

25. Stacey T, Tennant P, McCowan L, Mitchell EA, Budd J, Li M, et al. Gestational diabetes and the risk of

late stillbirth: a case-control study from England, UK. BJOG : an international journal of obstetrics and

gynaecology. 2019; 126(8):973–82. Epub 2019/03/21. https://doi.org/10.1111/1471-0528.15659 PMID:

30891907.

26. Phipps E, Prasanna D, Brima W, Jim B. Preeclampsia: Updates in Pathogenesis, Definitions, and

Guidelines. Clinical Journal of the American Society of Nephrology. 2016; 11(6):1102–13. https://doi.

org/10.2215/CJN.12081115 WOS:000377236700022. PMID: 27094609

27. Reitan T, Callinan S. Changes in Smoking Rates Among Pregnant Women and the General Female

Population in Australia, Finland, Norway, and Sweden. Nicotine & tobacco research : official journal of

the Society for Research on Nicotine and Tobacco. 2017; 19(3):282–9. Epub 2016/09/11. https://doi.

org/10.1093/ntr/ntw188 PMID: 27613884; PubMed Central PMCID: PMC5444098.

28. NBoHa. W. Graviditeter, förlossningar och nyfödda. http://wwwsocilastyrelsense/publikationer 2015.

29. Ekeus C, Cnattingius S, Essen B, Hjern A. Stillbirth among foreign-born women in Sweden. European

journal of public health. 2011; 21(6):788–92. Epub 2011/01/13. https://doi.org/10.1093/eurpub/ckq200

PMID: 21224278.

30. Fahmi S, Papadogiannakis N, Nasiell J. High- but not low-grade histologic chorioamnionitis is associ-

ated with spontaneous preterm birth in a Swedish cohort. The journal of maternal-fetal & neonatal medi-

cine : the official journal of the European Association of Perinatal Medicine, the Federation of Asia and

Oceania Perinatal Societies, the International Society of Perinatal Obstet. 2018; 31(17):2265–70. Epub

2017/06/14. https://doi.org/10.1080/14767058.2017.1340447 PMID: 28605945.

PLOS ONE Stillbirth in Stockholm, incidence and causes, term and late term gestations

PLOS ONE | https://doi.org/10.1371/journal.pone.0251965 May 25, 2021 11 / 11

https://doi.org/10.1136/jech-2015-207013
https://doi.org/10.1136/jech-2015-207013
http://www.ncbi.nlm.nih.gov/pubmed/26719590
https://doi.org/10.1002/uog.13269
http://www.ncbi.nlm.nih.gov/pubmed/24443357
https://doi.org/10.1097/AOG.0000000000002970
https://doi.org/10.1097/AOG.0000000000002970
http://www.ncbi.nlm.nih.gov/pubmed/30399092
https://doi.org/10.1111/aogs.12249
https://doi.org/10.1111/aogs.12249
http://www.ncbi.nlm.nih.gov/pubmed/24032741
https://www.socialstyrelsen.se/SiteCollectionDocuments/metodbeskrivning-kunskapsunderlag-graviditetsdiabetes-remissversion.pdf
https://www.socialstyrelsen.se/SiteCollectionDocuments/metodbeskrivning-kunskapsunderlag-graviditetsdiabetes-remissversion.pdf
https://doi.org/10.1111/1471-0528.15659
http://www.ncbi.nlm.nih.gov/pubmed/30891907
https://doi.org/10.2215/CJN.12081115
https://doi.org/10.2215/CJN.12081115
http://www.ncbi.nlm.nih.gov/pubmed/27094609
https://doi.org/10.1093/ntr/ntw188
https://doi.org/10.1093/ntr/ntw188
http://www.ncbi.nlm.nih.gov/pubmed/27613884
http://wwwsocilastyrelsense/publikationer
https://doi.org/10.1093/eurpub/ckq200
http://www.ncbi.nlm.nih.gov/pubmed/21224278
https://doi.org/10.1080/14767058.2017.1340447
http://www.ncbi.nlm.nih.gov/pubmed/28605945
https://doi.org/10.1371/journal.pone.0251965

