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Introduction

Abstract

Introduction. The objective of this study was to present the Swedish Pregnancy
Register and to explore regional differences in maternal characteristics,
antenatal care, first trimester combined screening and delivery outcomes in
Sweden. Material and methods. The Pregnancy Register (www.graviditetsregistre
t.se) collects data on pregnancy and childbirth, starting at the first visit to
antenatal care and ending at the follow-up visit to the antenatal care, which
usually occurs at around 8-16 weeks postpartum. The majority of data is
collected directly from the electronic medical records. The Register includes
demographic, reproductive and maternal health data, as well information on
prenatal diagnostics, and pregnancy outcome for the mother and the newborn.
Results. Today the Register covers more than 90% of all deliveries in Sweden,
with the aim to include all deliveries within 2018. The care providers can
visualize quality measures over time and compare results with other clinics,
regionally and nationally by creating reports on an aggregated level or using
case-mix adjusted Dash Boards in real time. Detailed data can be extracted after
ethical approval for research. In this report, we showed regional differences in
patient characteristics, antenatal care, fetal diagnosis and delivery outcomes in
Sweden. Conclusions. Our report indicates that quality in antenatal and delivery
care in Sweden varies between regions, which warrants further actions. The
Swedish Pregnancy Register is a new and valuable resource for benchmarking,
quality improvement and research in pregnancy, fetal diagnosis and delivery.

Abbreviations: EMR, electronic medical record; FTS, first trimester screening.
of care. Midwives are the main providers of antenatal

care, with a referral system to obstetricians when needed.
The first visit to antenatal care is usually around

In Sweden there are approximately 115 000 births annu-
ally. Antenatal care is free of charge, and almost all
women attend. The antenatal care is organized in defined
areas, usually including all antenatal care units of the
catchment area of a specified hospital. Each area has an
antenatal care obstetrician and a midwife coordinator,
who are responsible for evaluating and improving quality

Key Message

The Swedish Pregnancy Register is used for improve-
ment in quality of care and research.
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gestational week 9 and the national guidelines recom-
mend a minimum of eight visits during pregnancy. Addi-
tionally, a visit eight to 12 weeks postpartum is offered.
In Sweden, all pregnant women are routinely offered a
second trimester ultrasound scan that generally is per-
formed by specially trained midwives. There are no uni-
form national guidelines concerning trisomy testing;
policies vary in different regions and have been changing
continuously during the last decade and range from first
trimester screening (FTS) for all women independent of
age to only invasive testing for women above 35 years of
age. Home deliveries are rare in Sweden (<1%). Today
there are 42 delivery hospitals, responsible for between
500 and 8500 deliveries annually. Antenatal and ultra-
sound electronic medical records are shared with hospital
delivery records within each region.

To promote improved quality of care in pregnancy and
childbirth, the Swedish Pregnancy Register (www.gravid
itetsregistret.se) was started in 2013 by merging the
Maternal Health Care Register (1,2) (established in 1999)
and the National Quality Register for Prenatal Diagnosis
(3,4) (established in 2006) and by initiation of collecting
information from deliveries. Today the Pregnancy Regis-
ter includes data on pregnancy and childbirth, starting at
the first visit to antenatal care, where demographic,
reproductive and maternal health data are collected.
Thereafter information from ultrasound examinations in
the first and second trimester as well as fetal growth
assessments, complications during pregnancy and delivery
and of the newborn are collected. Data collection ends at
the follow-up visit to the antenatal care, which usually
occurs at around 8-16 weeks postpartum. The majority
of data is collected directly from the electronic medical
records (EMR).

There are three working groups: antenatal care, obstet-
rical ultrasound and delivery care and these are coordi-
nated by a director and a steering group with
representatives from the Swedish regions and medical
universities as well as the Swedish Midwife Association
and the Swedish Society for Obstetrics and Gynecology.

Sweden and the Nordic countries have a long tradition
of Medical Birth Registers. Since the start, data from the
Swedish Medical Birth Register, including approximately
110 000 births annually, have shown a large variation in
procedures and outcomes in pregnancy and childbirth
between regions and delivery hospitals (5,6). The Swedish
Medical Birth Register has the status of a health data reg-
ister, managed by the authorities. Contributing with data
is mandatory for the individual patient as well as for
healthcare services. These regulations imply some restric-
tions in how data may be used by healthcare providers
for benchmarking and quality improvement. There is a
time lag in data availability in the Swedish Medical Birth
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Register and it is not possible to obtain individual data
on treated patients for healthcare providers without ethi-
cal approval.

Material and methods

The policy is that no data should be registered more than

once by the caregivers in pregnancy and delivery care.

The Pregnancy Register receives data from three different

sources:

(1). Manually web-entered data by antenatal care mid-
wifes at registration to antenatal care for variables
that are not registered in the EMRs. This includes
information on Country of birth, level of education,
main occupation, self-rated health before pregnancy.
At the follow-up visit between eight and 16 weeks
postpartum, the antenatal care midwife enters data
on prenatal diagnosis, use of professional translator,
parent support attendance, support for fear of child-
birth, treatment of psychiatric disorders, screening
for intimate partner violence, oral glucose test values,
diagnosis of gestational diabetes, physician atten-
dance in antenatal care, maternal weight postpartum,
breast feeding at four weeks postpartum and self-
reported health during and after pregnancy. In addi-
tion to individual data, antenatal care units annually
report data on structure and organization, including
specified guidelines, for example on gestational dia-
betes and offers for prenatal diagnosis.

(2). Information on first trimester combined ultrasound
and biochemistry examinations for detection of chro-
mosomal anomalies (3). The web-based system uses
an algorithm based on likelihood ratios of estab-
lished serum markers including free beta subunit of
human chorionic gonadotropin, and pregnancy-asso-
ciated plasma protein A and nuchal translucency
from Gaussian distributions in normal and affected
pregnancies (4). The first trimester risk assessment
system is available for certified units and users
throughout the country.

(3). Electronic transfer of data from the EMRs from 2013
and onwards. Figure 1 displays the three EMRs in
use in Sweden at present. Currently, there is a direct
transfer within 24 h after birth from all counties
using the Obstetrix© system (90% of all deliveries in
Sweden). We are testing transfer of data from Cos-
mic Birth© in Uppsala county (we will carry on with
the counties of Varmland and Kronoberg thereafter)
and Partus© in Norrbotten county. The ambition is
to include these counties by 2018. The data transfer
includes some 220 variables, from antenatal care,
biometry data from second trimester routine scans
and fetal weight estimations to data on delivery and
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postpartum care for the mother and infant including
diagnoses and procedures.

A complete variable list is presented as a Supporting
Information Appendix S1. The Pregnancy register collects
and store data using the unique Swedish personal regis-
tration number for both mother and infant as the pri-
mary key (7). There is also a secondary key to link
mother and infant in the Register. All pregnant women
are informed that data from antenatal care, ultrasound
examinations and delivery are recorded in the registry,
with the possibility to opt out at any time (<1% of all
births annually).

For Tables 1 and 4 we present data for all counties
with direct transfer of EMR data in 2014-2015. The
North region Vasterbotten, Jamtland &
Harjedalen and Visternorland, the Central region

includes

. Obstetrix . Partus

Stockholm/Gotland Norrbotten
Orebro ‘— o
Halland . CosmicBirth
Ostergétland Uppsala
Dalarna Varmland
Vasterbotten Kronoberg

Jamtland & Hérjedalen
Vasternorrland
Sormland
Kalmar
Blekinge
Gavleborg
Jonkoping
Vastmanland
Skane

Vastra Gotaland

¥

[

0. Stephansson et al.

includes Dalarna, Vistmanland, Orebro, Sérmland and
Gavleborg, the Capital includes Stockholm and Gotland,
the South East includes Ostergotland, Kalmar and
Jonkoping, the South region includes Skane, Blekinge and
Halland, and the West region includes Vastra Gotaland.
For Tables 2 and 3 we present data on detection rates of
chromosomal anomalies on first trimester combined
ultrasound and biochemistry examinations from 2006 and
onwards.

Today there are three ways to explore data in the
Register. First, databases based on individual data from
each clinic can be created for statistical analyses. Sec-
ondly, the Register provides aggregated data for reports
where the care provider can visualize quality measures
and compare results with other clinics, regionally and
nationally. This report system enables the care providers

#

Figure 1. Electronic medical record systems in antenatal care and delivery in Sweden 2017 by county/region.

468

© 2017 The Authors Acta Obstetricia et Gynecologica Scandinavica published by John Wiley & Sons Ltd

on behalf of Nordic Federation of Societies of Obstetrics and Gynecology (NFOG), 97 (2018) 466-476



The Swedish Pregnancy Register

O. Stephansson et al.

(6°L€) 7SS 69
(Tey) Loy LL

oy LT
(£°0) s8LL
(S'v) 8€9L
(€v) 8LEL
(T'L1) 568 8L
(6'1) €LLE
(6'2) OVE €1
)

(9'69) G9L L1

(8L €T
(r'9l) LEE LT
(1'2)9z6 L1
(6°0) LSPL

)

(9'54) 16T 921

00§ 12T
(¥'LL) 9Z€ 61
(0'9%) 848 /L
(z'5€) S6V 65
(6'9) 665 L1

)

(9°0) 086

Wve-1'L2) 8°0€

(8L€) LZ8 €1
(€'2P) 561 Sl

759¢
(L°0) v¥e
(£'S) 0661
(r'¥) 0951
(T1l) Le6e
(6'1) €49
(9'2) 19T
(9'89) L€L YT

247
(Tvl) azev
(£'8) v10€
L) Ly
(£'SL) 20T 9T

7L9€
(€°2) 185¢
(L'9v) Tvy 9l
(z8¢) Lev €1
(€71) 655¢
[CRORTA]

(T¥€-697) 50¢

(£°L€) L0T8
(8'6€) 1498

86€¢
(£0) L€L
(L's) ziol
(ry) 148
(€°11) 6vCT
(6'1) 7LE
(1'8)9lal
(§'89) 779 €1

[4Yx4
LeLe
Sw:

(6€l
(8's
(€0)6

(6'6L

mmw Sl

[40)24
(€21) 6EVT
(5°6€) 7S8L
(0'1lp) LG18
(£9) 9zel
(5'0) LOL

('€€-€90) L'6C

(L'£€) ovS 0L
(L'ev) ove Tl

006€
(8°0) LTT
(Ly)ziil
(L'v) 0oLl
(0zl) zsze
(6'1)SLS
(r'6) 675¢
(£°19) 68 81

S9evY
VA4
/8l
91
0€0 0¢

(691
(WA
(L0

(r'sL

616€
(rel) slog
(L'vp) 716 LL
(9'7€) 9¢€6
(1) w6l
(£'0) v61

(Eve-TLD) L0E

8/8L
6,56
0lLsy
€99
06 9¢

(981
ﬁ_m
(v

G_E

08ZL
(9°€l) €202
('vS) S6€ 8¢
(€97) GTL €1
(¥'S) 928¢
(€0) €€l

(7'5€-5'827) 0'CE

8176¢
LYSY
L0l
0zl
L8V 8l

(88l
(A%
(50

€9z

8697
(T'2l) 686¢
(1°5€) 0098
(0'zk) Z8Z Ol
('6) 867¢
(€1) 90¢€

(7'€€-6'50) §'6¢

SE91
7801
SlE
39
1006

ol
(o€
(90

(098

651

(L°€€-€97) 8'6C

l
0
(%) Awed
BuIssIA
umouun
pakojdwaun
B0
1uapNIS
EICETIBIIS
EINETNAVENER
pakojdw3
(%) uonednQ
Buissin
B0
saLuNod ueadoing JaYl0
S1I3UNOD DIPJON JaY10
Uapams
(%) yuig jo Anunod
BuIssIn
umousun
Aysianiun
sieah 7|
siesh 71 S 6
sieak g ueyy ssa
(%) UOIEINP? JO [9A3]
((pGL=yGQ) UeIpaN

(z9) 6'0€ (z9) 90€ (1'G) 6'6C (1'g) 8'0€ (L's) 0'ze (z'q) 86¢ (1) L'0€ (as) ueaN
0L €l 9 9 ol 9z 6 Buissin
(€'7) 8518 (9°¢) vovL (ze) L (6'¢)ziel (0'9) 196¢€ (€€) L68 (l'e) zLe (%) 0v<
(L°LL) ¥69 €€ (L°£1) 1999 (8°€l) 9L0¢ (£91) 8915 (€T v €l (L€L) 9zLE (0sl) 618l (%) OV > s€
(8°€€) 96€ 79 (L°€€) 198 71 (5°0€) 56£9 (L¥E) LEL OL (€L8)eLL Tz (9°67) 8608 (¥'L€) €6L€ (%) S€ = 0€
(0°L€) ¥90 65 (L2€) LSy 2L (8'G€E) €461 (6°L€) 6786 (£°'57) 087 SL (L'¥€) 80v6 (6°€€) L60Y (%) 0€ > 52
(L'zl) 99l €T (8'2l) G96v (L'sl) voge (8'L1) ov9e (0'8) LGV (0°LL) 609% (zsl) L€8l (%) ST > 0¢
(z1)olze (€°1) 005 (G'1) ave (0°1) 90€ (Lo vy (Z'1) 691 (§1)9z1 (%) 0>
aby
(L°€9) €0v 201 (L¥S) LvT 1T (9°€9) 766 L1 (1'59) L€0 L1 (1°08) 9/£ 62 (1°£S) 90§ S (1°£S) 1169 §l0Z
(€9v) 55¢€ 88 (€SY) 719 L1 (7'9v) 6€€ 0L (61v) 88 €1 (6°6%7) 959 6¢ (6°C) £99 LL (62v) 761G 7107
(%) 1BdA
8G/ 061 198 8¢ 11z 2z 816 0€ 67 69 ANAS €0l 2l u
|e1o0] yinos 1se3 yinos 1S9\ |exded |esusd YuoN
uoibay
‘uoibai ysipams Ag G1LOZ—1L0Z Ul SYMIQ 104 SDiISIISIDeIRYD [eUISIBIA “| d]qel

469

© 2017 The Authors Acta Obstetricia et Gynecologica Scandinavica published by John Wiley & Sons Ltd

on behalf of Nordic Federation of Societies of Obstetrics and Gynecology (NFOG), 97 (2018) 466-476



0. Stephansson et al.

The Swedish Pregnancy Register

a9 1e
6€6 91
ql8
0Gee
706 Ol
086 L8
Il 6v

(ool
(so
(0¢
9

(0zs

(1'6¢C

(0'%) L1789
(T1)o6le
(€'9) €056

(8's) L0l
(z9) m N_
(9°9) 1
(698
69 L :
(99 8zl
(8v) el
)

rv) ozl

(01510 L€t

€0LE
L661
79l
vaL
00l¢
600 61
7ol Ll

(L's
(so
(1e
(09
(L'7S
(81l€

(90 8LL
(50) 202
(z'1) ovSe

9 6Ll
(€9 m N_
(59 ¥

(698

(69 € :
(Ls) 6zl
(81 €€l

)

Sy 9zl

(L'Lz-910) 6'€C

0¥z
ol %ON
(so
(1
(€9
(1'1s
(0'0€

mvm
(974"

8565
(9°7) LYS
@ iie

(zol) 88zl
(€9
(1's
(s's

(89 —o_

) 8L
vmﬁ
)S
)
(£'S) 80l
)
)
)

(r's) szl
(9v) o€l
v el

(SLT-1L1D) 0ve

L5l 0L

566¢€
L08€E
[4"
695
8ELL
90 vl
£199

(L'vlL
(90
(1e
(s9

(zes

(74

(8°€) L6
(60 LLT
(¥'q) 651

(8's)00l
(€9 N m_
(r's) 6
(09)6
(09 L :
(8'9) L'el
(8v) L€l
)

€p) el

(01510 L€t

(19) €£5¢

(0°1) 845

(Le)zie

(09Z-1'12) L'€e

(187070 St

(%) foueubaid Buunp yijesy pspodai-fas

WLT-1'17) 07T

=

2

3

6€G1 Buissiy DM

(¢6) VL6 umouxun W
(€°0) 6 100d A1ap <
(8'1) €61 100 my
(02) 8¢L peq Jo poob JayusN s
(7"28) 9€5G pooo) m
(€'620) ¥60€ poob Aisp el
(%) Aoueubaid 01 Joud yieay pariodal-fas R
(60 CLe SOA =
(%) UonezInIa4 oA U 2

T

(SP) LYS SOA &
(%) 94D |PIRUSIUE 1B UOIEIISIBAI 1B 3sn Hnus .W
(Te) aLe EN s
(%) 2.Jed |EJRUSIUE 1B UOonelsIbal 1e Bujows W
(59 80l BuISSIN b
(zs) o m_ [IEe} ©
(095 o< IINg =
(999 ov > GE INg %
amvw: GE > 0€ INgG e
(9 Lel 0€ > SZ ING <
(Ly) el SZ> 48l INg S
9v) 8l G'8l> INg 2
[}

X

~

S

o~

©

(@s) ueaw ‘(6) ureb 1ybioA
((pGL=yGQ) UeIpaN

(5'5) L've (CWANR74 (8) L'sC (LY) L'y (€Y L've (1's) 9'sz (6'9) T'ST (as) uesy
€59 L1 LLLE 10 9gle ¥87¢ 6191 769 Buissi
(0'1) zesl (1) oLg o6l (0'1) 59t (9°0) 0z€ (9'1) 66€ (€'1) 6¥L (%) Ov<
(8°2) 6£05 (872) 0001 (re) seL (67) S6L (02 0gLL (0'v) 8201 (s'¢) Loy (%) ov > g€
(z'6) €25 91 (z'6) L6TE (s0l) 2622 (1'6) 0752 (€°L) v61¥ (1'z1) L60€ (L1'oL) 8sllL (%) 5€ > o€
(0'52) 198 vt (€'97) 19¢6 (6'92) 76145 (0°52) €£€69 (€70 8zL TL (5'£2) 6€0L (7'92) 800€ (%) 0€ > s¢
(T°6S) £L0 901 (1'8%) 62/ 0T (6'5S) 8%0 7L (5°69) L6¥ 9L (6'%9) 990 L€ (T'Z8) tre €L (1°95) L0¥9 (%) ST> 58l
(L'7) 8y (9'0) €€6 (52 625 (9'0) 82, (¢ oLLL (5'2) 6¥9 (9'7) ¥6C (%) 5'81>
(;w/6¥) 1IN g
LTLL 0522 €LY 815¢ 129 M6 697 Buissiy
(L'L) £¥0T (6'0) 0£€ #'L)oLe (7'1) 68€ (9°0) Le€ (1'2) 6€5 (T eyl G<
(1) L6V (€71) 88¥ (91) €5€ (5'1) Ley (6°0) 715 02 L1LS (9'1) ¥61 4
(6°€) €60L (8°€) 96€1 (€'7) 0€6 (8°€) 9901 (1'e) €18l (€'9) LLEL (€9) LLS €
(9°€l) 110 ST (6'€l) 180S (€'51) Lzee (L'El) veLE (5°21) veeL (L'71) 598¢ (7'¥1) 00LL 4
|evoL ynos 1se3 yinos 159/ leyded [euad UY1oN
uoibay

470

panunuod °L ajqeL

on behalf of Nordic Federation of Societies of Obstetrics and Gynecology (NFOG), 97 (2018) 466-476



The Swedish Pregnancy Register

O. Stephansson et al.

(%) 24ed [eIRUSIUE 1B YUIGP|IYD Jo1e HsIA dn-mojjo4

0819 9/91 0¢s vleL €801 o€l LSV BuissiN
(2'68) 09 Y9l (1'88) 79L € (1'£8) €v6 8l (G'€6) ¥89 LT (§'68) OV 5 (6'58) 78€ T (0'16) €6G Ol ON
(8°0l) /6 61 (611) €Tvy (6'Cl) 808¢ (5'9) 0z61 (5'0l) 6019 (L'vl) 199€ (0'6) €501 SOA

(%) Aoueubaid Buunp Jsplosip duieIydAsd 1oy Juswiesl]

699 €€ 14394 756¢ €499 eve vl 0¢6¢ LV6l Buissiy

(5°0) £S8 (9°0) 61 (10) 2z ("0) 88 (8°0) 0S¢ (90) LgL (9°0) €9 umouiun

(6'£6) 8GL €S1 (8'96) 578 € (€'86) 966 8l (£'86) GT6 €T (Z'86) v6€ V¥ (S'£6) G¥9 €T ('86) €166 ON

(9'1) vLvT (£'2) 506 (9'1) LoE (0°1) zee (0°1) stv (6'1) LLY ('1)ozl SOA
(%) S912qeIp [PUOIIEISID)

789 €€ 9e6t 756¢C €499 ove vl LT6C 7561 Buissiy

(¢ svz Ll (€6) 6Y7LE (5°€) v£9 (§'9) veel (8'9) LL0€ (8'8) LELT (9'8) v/8 umouiun

('91) 98L ST (1'81) 0€19 (0°9) LSLL (8'17) 08¢S (8°LL) ¥S08 (98l) viav (r'9) 199 ON

('9/) G0 0Tl (9°24) 9%9 v¢ (5°06) 88V L1 (LeL)1eg L1 (r'S2) 190 vE (9'2/) 666G L1 (0'58) 798 SIA
(%) @d2Ud|oIA Jauped aiewiiul 1o} BuludaIds

(S'1l) zlo 2z (9°6) 8vLE (€11) vlse (0°€l) L0OY (Szh)9lvL (zol) eLLe (8'Cl) 55l (%) BuissiIN

(0°0L-02) 0'6 (0'0L-0'2) 0'8 (0'0L-0'2) 0'6 (001-09) 08 (0'0L1-0'2) 0’6 (0'L1-02) 0’6 (0'1L-02) 06 ((pSL=pST) UeipaN

(8%) a6 (0916 9% 56 (97) 88 97 L6 (€586 (SY) 66 (@s) uesy
399M |euonesab ‘aied |eleusiue YIsiA 1Sl

€/9 €€ ceey 1S6¢C S99 e vl [4dr4 o6l Buissiiy

(6°0) ZeVL (1'1) 69€ (€°0) 05 (£°0) 691 (1) LS (60 VLT (6°0) €6 umouiun

(€°16) 06€ €Vl (0'z6) 57T LE (zee) 18 L1 ('z6) 2oy Tz (0'68) €0T OF (5'26) vev TT (9°'16) G0€6 ON

(8'2) €9z Tl (6'9) veET [CWAR: 44t (6'9) T/9L (8'6) 9vvy (9°9) €091 (S'2) 65L SOA
(%) YuIgp|Iyd 4o Jea} 0} anp Buldsunod

S/S /9 1206 [4374 8l0 L1l 159 8¢ 168 9¢Ssy Buissiwzisia dn-mojjo4 ON

(1'6)9€T L1 (9°S) 9991 (9'6) _N@_ (00l) €661 (80l) LLEE (zol) 6581 (rol) mmm umouiun

(5'0) 819 (5°0) sS1 (9°0) (5°0) 801 (5°0) ovL (S°0) v6 (€09 Jood Asop

(8'1)0L1LT (£°1) ¥0S (81) mmm (10 vy 9°1) L6y (61) 8€€ (S D_ 1ood

(9°'S) 7269 (G'S) Le9gl ('s) 698 (5'9) z6Tl (€9) €¥91 (8'9) 7901 (9°9) szv peq 4o poob JayyeN

(5'0S) €12 29 (9°0S) £80 Sl (7'6v) 91€8 (5°0S) 80 Ol (z0S) v9v Sl (1'2S) G056 (1°0S) €6L€ poo5

(G'2e) 2o ov (29¢) L6L Ol (S°€€) Tv9s (€°0€) S€09 (9'1€) T€L6 (5'62) 88€G (L'ze) ogve poob Aiap
(%) foueubaid Jsie yyesy pariodal-}as

S/S L9 1206 €EVS L1011 159 8¢ 9768 LTSy Buissiwisia dn-mojjoy ON

(8'6) 6€0 TL (€9) €481 (00l) z691L (6'0l)6L1T (L) 9lse (8°01) 5L61 (9'0l) 08 umouxun

(G'1) 88l (£'1) G6Y [CHE 74 (L1) Lve €y (§1) LT (1) GLL Jood A1sA

(09) LLvL (9) €581 (6'S) S66 (09) ¥6LL (9°9) L2LL (€9) €St (59) 687 J1o0d

(9'LL) LvE PL (0°zL) z8se (L1L) €L61 (TTL) seve (S0l) Lyee (€21) evze (9L1) £48 peq 1o poob JayuaN

(€'1S) 6¥C €9 (z'2s) 085 Sl (8°05) 9958 (6°0S) 9€1 Ol (8°05) €€9 Sl (1°2S) G056 (£°0S) 6€8€E poo5

(£'61) 65T YT (9°12) £S¥9 (1°00) LLgE (z'8l) 979¢ (€°02) 2529 (6'91) L60€E (T6l) Tavl poob Aiap

el yinos 1se3 yinos 159/ |euded [EHUER) YLoN
uoibay

panunuod °| ajqer

471

on behalf of Nordic Federation of Societies of Obstetrics and Gynecology (NFOG), 97 (2018) 466-476

© 2017 The Authors Acta Obstetricia et Gynecologica Scandinavica published by John Wiley & Sons Ltd



The Swedish Pregnancy Register O. Stephansson et al.
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Table 2. Detection rates of chromosomal anomalies and positive test ratios after combined first trimester screening (FTS), 2006-2014.

%

Combined FTS % Test positive %

n =154 154 Nuchal translucency
Trisomy 21, n = 653 471/653
Trisomy 18, n = 222 119/179
Trisomy 13, n = 81 51/72
Triploidy, n = 35 24/35
Turner syndrome, n = 46 39/46
Total, n = 985 704/985

72
66
71
69
85
71

579/653 89 4.5
155/279 87 0.6
57/72 79
35/35 100
42/46 91
868/985 88 5.1

Table 3. Detection rates of chromosomal anomalies and positive test ratios after combined first trimester screening (FTS), 2015.

%

Combined FTS % Test positive %

n = 3479 Nuchal translucency
Trisomy 21, n = 131 101/131
Trisomy 18, n = 43 30/43
Trisomy 13, n =9 6/9
Triploidy, n = 10 3/10
Turner syndrome, n = 16 13/16
Total, n = 209 153/209

77
70
67
30
81
73

121/131 92 3.8

36/43 84 0.5
6/9 67
10/10 100
14/16 88

187/209 89 4.3

infrastructure and data collection for a national random-
ized controlled trial on labor induction in gestational
week 41 compared with the Swedish gold standard; gesta-
tional week 42 (10). By providing the infrastructure
including web-based randomization and data collection
for randomized controlled trials, the Pregnancy Register
reduces costs and increases collaboration between delivery
hospitals in Sweden.

Results

Table 1 displays maternal characteristics in births in
2014-2015 by Mean age at delivery was
30.9 years, and mean body mass index at first attendance
to antenatal care 24.7 kg/m°. Approximately one in four
women were born outside of Sweden. Only 5.0% were
cigarette smokers and 1.2% used Swedish snuff. The pro-
portion of in vitro fertilization pregnancies was 3.7%.
Self-reported health was lowest during pregnancy and
tended to be reduced after compared with before preg-
nancy. The proportion of women screened for intimate
partner violence was 77.2%. Only 1.7% were diagnosed
with gestational diabetes, and 11.7% received treatment

region.

for a psychiatric disorder during pregnancy. In all, 64.3%
of the women had a follow-up visit after childbirth at
antenatal care and 80.9% reported breastfeeding at dis-
charge from the delivery hospital.

Detection rates of chromosomal anomalies and positive
test ratios following combined FTS for the period 2006—
2014 are presented in Table 2 and for the year 2015 in
Table 3. A total of 154 154 fetuses were screened during
20062014 and 34 796 in 2015. In 2006-2014 period, 579

© 2017 The Authors Acta Obstetricia et Gynecologica Scandinavica published by John Wiley & Sons Ltd

of 653 pregnancies with trisomy 21 were detected after
screening (89%); the corresponding proportion for 2015
was 121 of 131 pregnancies with Trisomy 21 (92%).
Detection rates of Trisomy 18 and 13 were 87 and 79%,
respectively, in 2006-2014. For 2015, the detection rates
were 84 and 67%, respectively. The detection of pregnan-
cies with triploidy was 100% for both time periods.

Delivery outcomes by region in 2014-2015 are pre-
sented in Table 4. The proportion of cesarean delivery
was 17.6% and of vacuum extraction 6.1%. Preterm birth
before 37 completed weeks was reported in 5.7% of
births. The rate of postpartum hemorrhage (>1000 mL)
was 5.7% in vaginal deliveries and 12.8% in cesarean
deliveries. Obstetric anal sphincter injury (grade III-IV)
was reported in 2.8% of non-instrumental vaginal deliv-
ery and 12.8% in instrumental delivery. There were 619
stillbirths (0.4%) from gestational week 22 and onwards.
Cord samples were reported in 82.6% of all births and
for 71.7% of births with 5-min Apgar score <7. Delivery
experience was obtained for 44.9% of all women using a
scale from 1 to 10 where 10 is the best possible and 1 the
worst experience. A majority of women reported an expe-
rience of 7-10 (84.4%), 12.1% a score between 4 and 6,
and 3.5% a score between 1 and 3.

Discussion

The Swedish Pregnancy Register makes it possible to
measure quality of care and outcomes of pregnancy and
childbirth in Sweden. There are large differences in proce-
dures and outcomes between regions. Care providers can
follow their own results over time. Further, by case-mix
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Table 4. Delivery outcomes for births in 2014-2015 by Swedish region.

0. Stephansson et al.

Region (%)

Measure North Central Capital West South East South Total (%)
n 12 103 27 173 59 432 30918 22 271 38 861 190 758
Mode of delivery
Cesarean section 1883 (15.6) 4496 (16.5) 12 713 (21.4) 4801 (15.5) 3032 (13.6) 6075 (15.6) 33 000 (17.3)
Forceps 8(0.1) 3(0.0) 24 (0.0) 17 (0.1) 11 (0.0) 89 (0.2) 152 (0.1)
Vacuum extraction 759 (6.3) 1605 (5.9) 3830 (6.4) 1425 (4.6) 1182 (5.3) 2331 (6.0) 11132 (5.8)
Vaginal, non-instrumental 9453 (78.1) 21069 (77.5) 42 865 (72.1) 24 675 (79.8) 18 046 (81.0) 30 366 (78.1) 146 474 (76.8)
Gestational age
<32 146 (1.2) 222 (0.8) 563 (0.9) 359 (1.2) 218 (1.0) 379 (1.0) 1887 (1.0)
32-36 561 (4.6) 1384 (5.1) 2657 (4.5) 1446 (4.7) 1029 (4.6) 1943 (5.0) 9020 (4.7)
>37 11 395(94.2) 25567 (94.1) 56 212 (94.6) 29 104 (94.1) 21 021 (94.4) 36 535(94.0) 179 834 (94.3)
Induction of labor
Yes 2039 (16.8) 4440 (16.3) 11 541 (19.4) 4603 (14.9) 3770 (16.9) 6485 (16.7) 32 878 (17.2)
Of which ended in 357 (17.5) 799 (18.0) 2203 (19.1) 840 (18.2) 531 (14.1) 1146 (17.7) 5876 (17.9)

cesarean section

No 10 064 (83.2) 22 733(83.7) 47 891(80.6) 26 315(85.1) 18 501(83.1) 32 376(83.3) 157 880 (82.8)
5-min Apgar scores, term pregnancies

0-3 43 (0.4) 153 (0.6) 327 (0.6) 130 (0.4) 85 (0.4) 200 (0.5) 938 (0.5)

4-6 174 (1.5) 384 (1.4) 475 (0.8) 304 (1.0) 237 (1.1) 364 (0.9) 1938 (1.0)

7-10 11777 (98.2) 26 462 (98.0) 58 442 (98.6) 30 225(98.6) 21 773(98.5) 38 146(98.5) 186 825 (98.5)

Missing 109 174 188 259 176 151 1057
Postpartum hemorrhage >1000 mL

Cesarean delivery 225 (11.9) 692 (15.3) 1692 (13.3) 674 (14.0) 336 (11.1) 689 (11.3) 4308 (13.0)

Vaginal delivery 487 (4.8) 1148 (5.1) 3486 (7.5) 1945 (7.5) 880 (4.6) 1564 (4.8) 9510 (6.0)
Obstetric anal sphincter injury

Non-instrumental delivery 239 (2.5) 466 (2.2) 1526 (3.6) 534 (2.2) 439 (2.4) 734 (2.4) 3938 (2.7)

Instrumental delivery 85 (11.0) 170 (10.5) 551 (14.2) 134 (9.2) 138 (11.5) 265 (10.9) 1343 (11.8)
Stillbirth 43 (0.4) 114 (0.4) 210 (0.3) 131 (0.4) 120 (0.5) 131 (0.3) 749 (0.4)
Cord pH sampling

Overall 10 938 (90.4) 25007 (92.0) 43 414(73.0) 26 183(84.7) 21 325(95.8) 31410(80.8) 158 277 (83.0)

Proportion for Apgar 175 (80.6) 432 (80.4) 521 (65.0) 329 (75.8) 283 (87.9) 342 (60.6) 2082 (72.4)

5-min <7
Self-reported delivery experience®

N 6911 15 506 29 776 17 031 - 19 700 88 924

1-3 107 (4.0) 253 (4.5) 744 (3.2) 88 (4.7) - 179 (3.0) 1371 (3.5)

4-6 398 (15.0) 869 (15.6) 2498 (10.8) 339 (18.2) - 751 (12.5) 4855 (12.4)

7-10 2151 (81.0) 4463 (79.9) 19 834 (86.0) 1433 (77.0) - 5061 (84.5) 32942 (84.1)

Missing 4255 9921 6700 15171 - 13 709 49 756

The North region includes Vasterbotten, Jamtland-Harjedalen and Vasternorrland, the Central region includes Dalarna, Vastmanland, Orebro,
Sormland and Gavleborg, the Capital includes Stockholm and Gotland, the West region includes Vastra Gotaland, the South East region includes

Ostergétland, Kalmar and Jonkdping and the South region includes Skane, Blekinge and Halland.

Unknown refers to not known at time of postnatal web-entered data in antenatal care, whereas missing refers to women with no postnatal
web-entered data in antenatal care.
3Deliveries during 2015 and not including Blekinge, Jonkdping, Kalmar or Ostergdtland.

adjusted results, care providers can benchmark themselves
with other delivery hospitals, regions and the nation.
Results are presented using modern business formats with
dashboards always showing updated results for care pro-
viders and for patients and the public. Furthermore, each
health care provider has the opportunity to download
their own data for internal quality analysis.

Today, Sweden has around 100 certified National Qual-
ity Registers created to enhance the quality of health care

474

by collection and monitoring of quality measures for the
healthcare providers and to be a foundation of a data
resource for medical research. A National Quality Register
contains individualized patient data including patient
characteristics, procedures, and outcomes; within all
healthcare sectors. The members of the steering commit-
tees of the Quality Registers are predominantly the health
professionals, i.e. the healthcare providers. Quality Regis-
ters are monitored annually and approved for financial
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support by an Executive Committee. According to the
Swedish Patient Data Act, (11) patients are entitled to
opt out from national quality registers, which does not
apply for national health registers held by the National
Board of Health and Welfare. Hence, the Register will not
include data on all deliveries in Sweden. However, the
proportion of women who choose to opt out is marginal.

In Sweden, approximately 70% of all FTS examinations
for chromosomal anomalies are performed using the web-
based algorithm in the Pregnancy Register. Midwives and
obstetricians performing the ultrasound examinations are
evaluated annually and those who do not fulfill the quality
criteria are offered training in specialized fetal medicine
units to be able to continue to use the registry software.
The biochemistry laboratories performing the analysis of
free beta subunit of human chorionic gonadotropin and
pregnancy-associated plasma protein A are also evaluated
annually and the quality has improved since the screening
program started. Detection rates in our FTS program are
ascertained by checking on cases of liveborn children with
chromosomal anomalies with data from all of the six
genetic laboratories in the country and are similar to those
reported by other centers using alternative software pro-
grams (12,13). The working group for prenatal diagnosis
and obstetrical ultrasound is currently setting up a system
for quality control of second trimester screening examina-
tions as well as growth estimations performed close to
delivery.

The Pregnancy Register provides a platform for research
with register-based randomized controlled trials (10) and
perinatal outcomes research using the Register database
after ethical approval. Because the Register includes data
transferred directly from the EMRs, data are not entered
twice by midwives and doctors. However, our experience is
that structuring the EMR data requires extensive knowl-
edge about the EMRs and close collaboration with the
regional care and IT organizations as well as the companies
maintaining the EMRs. At present the national coverage in
the Pregnancy Register is more than 90% and continuously
improving with the aim to include all antenatal care, fetal
diagnostics and delivery clinics in Sweden. The goal for the
Register is that the manually web-entered data by midwives
in antenatal care (Appendix S1) will be reduced as we pro-
mote their introduction into the EMRs. Web-entered data
by antenatal care midwives have been validated with good
(70-94%) or very good (>95%) agreement with medical
records (2). The majority of variables in the Pregnancy
Register are electronically transferred by the EMRs and
because this is medical record data, we have validated vari-
ables and data transfer locally at participating clinics. In an
external validation with the Medical Birth Register for
deliveries in 2015, the coverage was 98—-100% for counties
with direct transfer of data from the EMRs.

The Swedish Pregnancy Register

The Pregnancy Register has rapidly become a tool
in local assessment of provided care and quality
improvement, for example in projects aiming to
reduce the amount of severe laceration during labor
or to increase attendance to the follow-up visit after
childbirth at antenatal care.

The data in Pregnancy Register has many similarities
with the data included in the Medical Birth Register.
However, besides providing data in real time, the Preg-
nancy Register also supplies an additional 15% of vari-
ables compared with the Swedish Medical Birth Register.
Examples of additional variables are educational level,
country of birth, alcohol AUDIT, umbilical cord blood
samples, self-reported health before, during and after
delivery, and delivery experience.

In conclusion, the Swedish Pregnancy Register offers
new possibilities for quality improvement in pregnancy
and childbirth and research. The Pregnancy Register will
provide updated results with case-mix adjustments that
can be used in the definition of new or updated target
values and guidelines and in debates on the organization
of health care services. The goal is to increase equality
and quality of care during pregnancy and delivery in
Sweden.
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