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Abstract

Objective: Twin pregnancies are associated with increased antepartum and intrapar-
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tum risks. Limited multiple embryo transfers are associated with decreased twin birth
rates. We aimed to study the effect of 2009 Icelandic regulations on twin birth rates
and examine obstetric intervention rates for twin births during the study period.

Methods: The study included all births (N=94028) in Iceland during 1997-2018. Twin

birth rates and obstetric intervention rates were compared over birth year periods
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using modified Poisson regression adjusted for confounders.

Results: An observed decrease in the twin birth rate trend was most notable from
2006 until 2009. Twin birth decreased in 2009-2013 (prevalence ratio [PR] 0.74, 95%
confidence interval [Cl] 0.64-0.86) and in 2014-2018 (PR 0.74, 95% Cl 0.64-0.86)
compared with 1997-2002. This decrease was only evident for women aged 30+
years in stratified analysis. Induction of labor rates increased from 26% in 1997-2002
to 44% in 2014-2018 (adjusted rate ratio [ARR] 2.10, 95% Cl 1.72-2.57) whereas elec-
tive cesarean section (ARR 0.80, 95% Cl 0.59-1.07) and urgent cesarean section (ARR
0.79, 95% Cl 0.63-1.00) rates appeared to decline.

Conclusion: Twin births decreased during the study period. International guide-
lines published before the Icelandic regulations may have affected twin birth rates
in Iceland. Induction of labor rates for twins increased while cesarean section rates

decreased.

KEYWORDS
assisted reproduction, delivery, induction of labor, cesarean, twin pregnancy

1 | INTRODUCTION

have complications during birth, to be born prematurely' and to

be born by cesarean section (CS).>* Additionally, twin births pose

Twin birth rates have been increasing globally since the 1980s, es-
pecially among wealthier nations within Europe, North America,
and Asia.! Delayed childbearing, higher birth orders, and advance-
ments to medically assisted reproduction are widely accepted as

reasons for the increasing rates.! Twin births are more likely to

a significantly higher risk for maternal complications, including pre-
eclampsia® and postpartum hemorrhage.! ¢

In response to rising twin birth rates and the increased antepar-
tum and intrapartum risks associated with twin pregnancies, many

countries introduced changes to guidelines that shifted the approach
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toward lower-risk singleton births.! In 2009, regulations were passed
in Iceland that prohibited multiple embryo transfers during in vitro
fertilization (IVF) treatments for women under 36years of age and
limited multiple embryo transfers for women aged 36 or over.” An
analysis of twin birth rates in Iceland and an estimate of the effect
of the regulatory change on twin birth rates in Iceland is yet to be
conducted.

Twin births are associated with increased risk for obstetric in-
tervention.® Induction of labor (IOL) is often indicated in twin preg-
nancies and an overall increase in rates of elective CS for twins has
been seen worldwide.? It is unknown whether Iceland follows these
same trends for twins. In Iceland, overall CS rates over the past two
decades have remained relatively low and stable while induction of

d?° and preterm birth rates

labor rates have significantly increase
for twin births have been increasing.11 To date, studies that examine
the overall obstetric intervention rates for twin births in Iceland are
missing in the literature.

Our study aimed to examine twin birth rates in Iceland during
1997-2018, overall and according to maternal age, with special in-
terest in capturing changes to trends occurring since embryo trans-
fer regulations were passed in Iceland in 2009 that are specific to
maternal age. We also aimed to examine obstetric interventions for

twin births in Iceland during the same period.

2 | MATERIALS AND METHODS

This population-based, retrospective cohort study was based on
data collected from the Icelandic Medical Birth Register. This nation-
wide, centralized registry contains complete coverage of all births
in Iceland as well as maternal sociodemographic characteristics.
The database includes live births and stillbirths for infants weighing
>500g or of gestational age > 22 weeks.

Twin birth rates were calculated including all births, both live
and stillborn (n=94028), during the study period. Twin and trip-
let births were counted as sets, twin births (n=1605) and triplet
births (n=38). There were no higher-order births identified during
the study period. Stillbirths (n=328) were not excluded to avoid
further limiting the sample size, of which 41 were from a twin
pregnancy.

Twin birth rates were calculated as the number of twin births
per 1000 births for each birth year from 1997 to 2018 and the
overall trend in twin birth rates during the study period was as-
sessed. We then examined the incidence proportion of twin births
by each maternal age group for each birth year period. To explore
the association between twin births and birth year period, we
used modified Poisson regression to estimate prevalence ratios
and 95% confidence interval (Cl) for twin births, adjusted for de-
mographic variables. This was done overall and for each maternal
age group.

Birth year periods were categorized into four groups (1997-
2002, 2003-2008, 2009-2013, 2014-2018) to account for year-
to-year variation within a smaller population, with 1997-2002 as

reference. Maternal age was categorized into three groups (<30,
30-35, 36+ years) with consideration of the age-based regulations.
Obstetric interventions were categorized into four groups - IOL, in-
strumental birth (IB), elective CS and urgent CS - and were extracted
from the database using International Classification of Diseases and
Health Related Problems 10th revision (ICD-10) codes and NOMESCO
Classification of Surgical Procedures (NCSP) codes. Obstetric inter-
vention rates were calculated as the number of events per 100 twin
births, with singleton and triplet data excluded. To account for dif-
fering mode of delivery in twin births and for consistency in evaluat-
ing twin births as a set, IB and urgent CS were counted as one event
if at least one twin was delivered using the intervention. Parity was
further stratified into subgroups for this analysis to include whether
the woman had a previous history of at least one CS (primipara, mul-
tipara without previous CS, multipara with previous CS). To compare
obstetric intervention rates between birth year periods, rate ratios
with 95% Cls for each of the four categories of obstetric intervention
were examined using modified Poisson regression models adjusted
for confounders.

Categorical data were compared using Pearson's ;(2 test. ANOVA
was applied to coefficients in regression models. Statistical signifi-
cance was defined as P-value less than 0.05. Statistical analysis was
performed using RStudio version 1.4.1717 in Iceland. Informed con-
sent was not required for this study as we used existing, available reg-
istry data that are not traceable to individuals, individuals cannot be
identified, and no interventions were applied. The study was approved
by the National Bioethics Committee in Iceland on February 26, 2019
(approval number VSNb2019020007/03.01).

3 | RESULTS

Demographic characteristics of twin births are shown in Table 1.
Twin births decreased during the study period, with the largest de-
crease in trend observed between the years 2006 and 2009, after
which the rate leveled off. Figure 1 shows the twin birth rates per
1000 births and indicates a downward trend after 2006.

Women aged 36+ had the highest incidence proportion of twin
births for every birth year period (Figure 2). The incidence propor-
tion for age group 36+ decreased throughout each birth year period
during the study and age group 30-35 followed a similar trend. Twin
birth rates in the <30 age group remained stable throughout the
study period and were consistently the lowest throughout all birth
year periods (Figure 2).

Overall, twin births decreased in 2009-2013 (prevalence ratio
[PR] 0.74, 95% Cl 0.64-0.86) and in 2014-2018 (PR 0.74, 95% Cl
0.64-0.86) compared with 1997-2002 (Table 2). When the results
were stratified according to maternal age group, the decrease was
only evident for women aged 30+ years (Table 2).

We examined the rates of obstetric interventions for twin births
in Iceland during the study period (Table 3; Figure 3). The over-
all rate ratio for IOL increased for every birth year period when
compared with 1997-2002, and most notably in birth year period
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TABLE 1 Characteristics of twin births in Iceland during 1997-2018 (N=1605), according to birth year period.

1997-2002 2003-2008 2009-2013 2014-2018 Overall
Birth year period (n=476) (n=470) (n=343) (n=316) (N=1605) P-value?
Maternal age (years)
<30 140 (29.4%) 153 (32.6%) 120 (35.0%) 95 (30.1%) 508 (31.7%) 0.573
30-35 209 (43.9%) 207 (44.0%) 135 (39.4%) 138 (43.7%) 689 (42.9%)
36+ 127 (26.7%) 110 (23.4%) 88 (25.7%) 83 (26.3%) 408 (25.4%)
Parity
Primiparous women 177 (37.2%) 203 (43.2%) 138 (40.2%) 129 (40.8%) 647 (40.3%) 0.679
Multiparous women without 253(53.2%) 227 (48.3%) 175 (51.0%) 162 (51.3%) 817 (50.9%)
previous CS
Multiparous women with 46 (9.7%) 40 (8.5%) 30(8.7%) 25(7.9%) 141 (8.8%)
previous CS
Nationality
Icelandic 458 (96.2%) 433 (92.1%) 319 (93.0%) 276 (87.3%) 1486 (92.6%) <0.001
Non-Icelandic 18 (3.8%) 37 (7.9%) 24 (7.0%) 40 (12.7%) 119 (7.4%)
Residential area
Capital area 273 (57.4%) 280 (59.6%) 230 (67.1%) 217 (68.7%) 1000 (62.3%) <0.001
Outside of capital area 180 (37.8%) 180 (38.3%) 111 (32.4%) 98 (31.0%) 569 (35.5%)
Missing 23 (4.8%) 10 (2.1%) 2 (0.6%) 1(0.3%) 36 (2.2%)
Marital status
Married/cohabiting 438 (92.0%) 426 (90.6%) 290 (84.5%) 259 (82.0%) 1413 (88.0%) <0.001
Single/divorced/widowed 31(6.5%) 40 (8.5%) 45 (13.1%) 39 (12.3%) 155 (9.7%)
Missing 7 (1.5%) 4(0.9%) 8(2.3%) 18 (5.7%) 37 (2.3%)
Employment status
Employed 368 (77.3%) 373 (79.4%) 257 (74.9%) 255 (80.7%) 1253 (78.1%) <0.001
Homemaker 0(12.6%) 28 (6.0%) 15 (4.4%) 7 (2.2%) 110 (6.9%)
Pension/disability/other 17 (3.6%) 15 (3.2%) 7 (2.0%) 5(1.6%) 44 (2.7%)
Student 31 (6.5%) 51 (10.9%) 50 (14.6%) 34 (10.8%) 166 (10.3%)
No income 0 (0%) 1(0.2%) 9 (2.6%) 9 (2.8%) 19 (1.2%)
Missing 0 (0%) 2 (0.4%) 5(1.5%) 6 (1.9%) 13(0.8%)
Gestational age at delivery (completed weeks)
<37 187 (39.3%) 217 (46.2%) 171 (49.9%) 175 (55.4%) 750 (46.7%) <0.001
37-38 194 (40.8%) 196 (41.7%) 145 (42.3%) 137 (43.4%) 672 (41.9%)
39+ 4 (19.7%) 7 (12.1%) 27 (7.9%) 4(1.3%) 182 (11.3%)
Missing 1(0.2%) 0 (0%) 0 (0%) 0 (0%) 1(0.1%)
Onset of labor
Cesarean 128 (26.9%) 116 (24.7%) 75 (21.9%) 74 (23.4%) 393 (24.5%) <0.001
Induction of labor 124 (26.1%) 157 (33.4%) 133 (38.8%) 140 (44.3%) 554 (34.5%)
Spontaneous 224 (47.1%) 197 (41.9%) 135 (39.4%) 102 (32.3%) 658 (41.0%)
Birth location
National University Hospital 406 (85.3%) 411 (87.4%) 305 (88.9%) 292 (92.4%) 1414 (88.1%) 0.023
- Landspitali
Other 70 (14.7%) 59 (12.6%) 38 (11.1%) 24 (7.6%) 191 (11.9%)
Abbreviations: CS, cesarean section.
3Pearson's 4 test.
2014-2018 (adjusted rate ratio [ARR] 2.10, 95% Cl| 1.72-2.57) Overall IB rates remained low, but they increased from 8.6%
(Table 3). Proportionate IOL rates increased overall from 26.1% in in birth year period 1997-2002 to 13.6% in birth year period
1997-2002 to 44.3% in 2014-2018 (Figure 3). 2014-2018 (Figure 3). The rate ratios for IB increased for every
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FIGURE 1 Twin birth rates in Iceland during 1997-2018.
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FIGURE 2

birth year period when compared with 1997-2002 and was sig-
nificant in 2014-2018 (ARR 1.50, 95% Cl 1.01-2.23) (Table 3).
This significant increase seems to apply only to the primiparous
subgroup according to the subgroup analysis (Figure 3). The use
of forceps in twin deliveries in Iceland was very low throughout
the study period (<2%) and more frequently used in the delivery
of twin B (Table S1). Vacuum delivery varied in predominance

2009-2013 2014-2018

o <30 [ 303 . 36+

Incidence proportions of twin births in Iceland during 1997-2018 by maternal age group, according to birth year period.

between twin A and B, and rates ranged from 3.8% to 8.2%
(Table S1).

Overall elective CS and urgent CS rates declined throughout
the study period, 22.3% to 16.8% and 29% to 24.4%, respectively,
when compared with 1997-2002 (Figure 3). The rate ratios for
elective CS decreased in all birth year periods when compared
with 1997-2002, although the decrease in 2014-2018 (ARR 0.80,

85U8017 SUOWWOD BA 81D 3|eotdde ay3 Aq peusenof a1e 9ol e O ‘8N JO Sa|nJ 10} A1 8UIIUO A8|IA UO (SUORIPUOD-pUR-SLLBY WD AB| 1M AReiq 1 pUT|UO//SdNU) SUORIPUOD Pue swie | 8U) 83S " [£202/50/60] U0 Ariqiauliuo A81IM ‘Bu-HY Ad 218 0B1/200T 0T/10p/woo A8 |mAreiq1jeuluo uABqo//sdny woi pepeojumod ‘0 ‘6LvE6.8T



18793479, 0, Downloaded from https://obgyn.onlinelibrary.wiley.com/doi/10.1002/ijgo.14817 by RH-net, Wiley Online Library on [09/05/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

"U3JIq UIM] Ul UIM] SUO 3Se3] e JO AJSAISp uealesad juasin,

"YHIG UIMY Ul AISAIISP SUO ISBS] JB Ul PASN ‘WINNDEA Jo/pue sdadio4,

‘uol3ed0| yuiq pue ‘dnoadgns Ajlied ‘dnoud ade [eusajew ‘AusAljap je a3e [euolje}sas o) paisnipy,
"011€. 93.J ‘Y ‘UOI}I3S UBDIEBSID ‘D) ‘Oljed d3ed pajsnipe ‘Y Y :suoljeinaiqqy

"P|oq 2Je sanjeA JuedlyIusis (adualajal Se Z00Z-L66T poliad ueah yiig 230N

00'1-€9°0 620 L0'T-99°0 780 OT'T-T£'0 68°0 9T T-¥L'0 €60 0¢'1-18°0 660 SC'T-¥8°0 €0'T ,S$D Juadin

L0°T-65°0 080 T0'1-95°0 S0 €6'0-2S°0 00 ¢6'0-05°0 890 96'0-85°0 IZAY) 76'0-59°0 cLo SO 3133

€C°C-10T 0S'T LECT-90'T 8G°T 99°1-69°0 L0°T 89'T-0£'0 80T 96'1-¢6'0 vE€1T 90'¢-96'0 Wi qU¥!q [Bjuswniysu|

LS°C-TLT ()4 L0C-0V'T 0L'T 91°¢c-Sv'1 LLT ¢8'1-¢C’1 6’1 TLT-L1T A’ 95°'1-S0'T 8C'T 10ge| Jo uoionpu|
12 %56 dUV 12 %56 b b 12 %56 dYV 12 %56 b b 12 %56 dUV 12 %56 b 2|
810¢-¥10C €10¢-600¢ 800¢-€00¢

‘poliad ueaA yiiiq 03 Suipaodde ‘||edano {S09T =N) 8T0Z-Z66T SULINp SYLIIQ UIM] Ul SUOIJUSAISIUI DL1}91SCO J0J (S|D) S|BAIIUI 9DUSPIJUOD %G6 pue sojes ey € J1dV L

"dnoJ3 a8k |eusalew Joj pajsnipe sem ||eJSAO ‘UOIJIPPE Ul {A}I[EUOIIBU PUE ‘BaJe [B13UIPISAI ‘SNIe)YS JUsWAo|dwa ‘snjels [eliew ‘Ajlied Joy paisnipy,
‘oljed adusjeAald ‘yd :uoljeinalqqy

"p|oq 2Je sanjeA JueduSIs A|[Ed13SIIe)S (90Ul S Z00Z-L66T Poliad Jeah yyig 230N

SL'0-€¥°0 LS°0 08°0-9%°0 19°0 LL0-S¥0 6S°0 18°0-87°0 ¢9°0 §6'0-L50 IZAY) 86'0-65°0 9L°0 sieak+9¢

98°0-95°0 690 68°0-95°0 69°0 8,°0-0S0 ¢9'0 SL'0-6V'0 09°0 ¥0'1-1£°0 980 €0'T-1£0 80 s1eahGe-0¢

0€'T-9L°0 660 8¢'1-94°0 660 ¥¥'1-98°0 113 8€'1-G8°0 80'T €V'1-06'0 4 6€£'7-88°0 T sieshoe>

98°0-79°0 IZAY) ¢6'0-69°0 080 98°0-%9°0 L0 68°0-L9°0 LL0O 70'7-08°0 160 S0'T-¢8°0 €60 2Lt}
12 %56 edd 12 %56 dd 12 %S6 edd 12 %56 dd 12 %S6 edd 12 %56 dd
810¢-¥10¢C €10¢-600¢C 800¢-€00¢C

‘poliad JeaA yiaiq 03 Suipiodde ‘dnous aSe eutajewl Aq pue [|edano (8206 =N) 8T0Z-L66T Sulinp pue|ad| ul Yylig Uimy 4oj (S|D) S|eAIDIUI DUSPIJUOD %G4 PUE SOIjel ddudjeAdld 7 3714dV.L

ONTIVEROS ET AL.



OLOGY
RICS

ONTIVEROS ET AL.

(a) Overall

38.8
334
298
= 2 28 24.4
223 -
16 16.8
124 15.2 136
8.6 93

443

Events per 100 twin births (%)

(b) Primipara

49.6
367 384 37
34.1
31 31
27 25.6
19.2 167
14.7 15.515.8 145 ‘ 132

Events per 100 twin births (%)

T T T T
1997-2002 2003-2008 2009-2013 2014-2018

(¢) Multipara without previous CS

T T T T
1997-2002 2003-2008 2009-2013 2014-2018

(d) Multipara with previous CS

& | 522 50
2 a4 2 46.7
£ 438 £
3 38.8 3 40
£ £
E 285 H 304 325
=y . o 26.7 28
=) 233 =)
o 19 18.5 21.1 179 o 20
2 : 916.7 g 15 16.7
by 13.2 @ 125
2 10.3 2
& 8.8 5 65 6.5
4.7 4.6 5.6 —
G & 33 4
T T T T T T T T
1997-2002 2003-2008 2009-2013 2014-2018 1997-2002 2003-2008 2009-2013 2014-2018

. Elective CS . Urgent CS . Instrumental birth . Induction of labor

FIGURE 3 Obstetric intervention rates in twin births in Iceland during 1997-2018 overall and by parity subgroup, according to birth year

period. CS, cesarean section.

95% 0.59-1.07) was not significant. Rate ratios for urgent CS de-
creased in all birth year periods and were not significant when
compared with 1997-2002.

When we stratified obstetric intervention rates according to par-
ity subgroups (Figure 3), the multipara with previous CS subgroup
had lower rates of IOL and higher rates of elective and urgent CS
that varied in predominance over the birth year periods. A lower
combined rate of CS was noted in 2014-2018 when IOL rates are at
their highest for this subgroup. Rate ratios were limited for this sub-
group analysis by lower numbers of observations within the sample
(Table S2).

4 | DISCUSSION

In this study we found that twin birth rates decreased, with the larg-
est decrease in trend observed between the years 2006 and 2009,
after which the rate leveled off. Twin births also decreased in all
birth year periods compared with 1997-2002, with this decrease
only being evident for women aged 30+ years. Obstetric interven-
tion rates for elective CS and urgent CS declined, while IOL rates
increased considerably during the same period.

Delayed childbearing is a well-known risk factor for spontaneous
dizygotic twin pregnancies.12 The risk of dizygotic twins increases

with maternal age up to the age of 39, after which the risk begins
to decrease.’® The average age of primipara women in Organization
for Economic Co-operation and Development (OECD) countries has
increased by about 1 year for every decade since the 1970s.** On
average, women in Iceland have shown the largest change in years
of postponement of first childbirth among OECD countries, with the
average maternal age at first childbirth increasing by over 5years
from 1970 to 2008, to 26.5years, while the least amount of change
was seen in the USA where the average age increased by only
1.5years during the same period.14

Previous studies of twin birth rates have found considerable
increases in twin birth rates in many European countries, North
America, and East Asia when compared with the 1980s.! Although
these countries had significant increases in twin birth rates, the rates
leveled off in the early 2000s after strategies were implemented to
limit multiple embryo transfer and shift the focus toward success-
ful singleton live birth.* A previous study examining trends in twin
birth rates in developed countries found that several countries, in-
cluding Iceland, experienced a peak and subsequent decline in twin
birth rates.® Iceland was found to have peaked between 1997 and
2006.%

A study published in 2016 examining variations in twin birth
rates and the impact on perinatal outcomes in Europe found that
Iceland was in the group with the lowest multiple birth rates with
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less than 15 per 1000 in 2010.1 This study concluded that Europe
showed wide variation in twin birth rates and trends with no obvi-
ous pattern between geographical areas during the study period.“’
While changes in twin birth rates for Iceland were not calculated in
this study's comparison of 2004-2010, results indicated decreased
rates for Denmark, the Netherlands, and Norway but increased rates
for all other participating countries, with the largest increase seen in
the Brussels region of Belgium, Luxembourg, and Malta.'®

The Icelandic regulations for embryo transfer were passed in
2009, but our study found that twin birth rates began to decrease
before this time. It appears likely that Iceland began changes to
clinical practice as a reflection of other international policies and
regulations which had been published earlier. In 2004, the original
fertility guideline by the National Institute for Health and Care
Excellence (NICE) was first published in the UK,Y suggesting lim-
its to the number of embryos transferred, and in 2006 the UK
Human Fertilization and Embryo Authority (HFEA) declared full-
term singleton births with normal birth weight as the definition
of success for assisted reproduction technologies.*® In Iceland,
IVF treatments have not been subject to mandatory reporting
within the birth register. However, according to a report from the
University Hospital in Reykjavik, using data obtained from the pri-
vate fertility treatment company in Iceland, twins conceived by
IVF have been declining in recent years, from 17 sets of twins in
2011 to six sets of twins in 2018.Y7

Spontaneous labor is more likely to start earlier in multiple preg-
nancies than in singleton pregnancies.13 Birth guidelines pertaining
to twin births are more complex compared with singletons, can vary
greatly between different medical societies, and are largely based on
chorionicity, amnionicity, and other factors including presentation,
fetal weight, and various complications.®?° Throughout the world,
the average gestational age at delivery for twins is 36 weeks, com-
pared with 39 weeks for singletons.13 Our study indicates that the
average gestational age at delivery for twins in Iceland was similar
to the global average.

Obstetric intervention rates have been increasing in middle- and
high-income countries over the past 30years with wide variation be-
tween countries.’” Twin births are at an increased risk for obstetric
intervention.® There is little debate that the optimal mode of birth
for triplets continues to be elective CS as the probability of success-
ful vaginal birth in this group is very low;?! there is, however, con-
flicting evidence regarding optimal mode of birth for twins. Despite
a lack of evidence to support that elective CS results in improved
outcomes, elective CS rates for twins have increased worldwide, up
to 75% in the US in 2008 and 45% in France in 2010.22 The Twin
Birth Study, a randomized control trial of elective CS or vaginal birth
for twin pregnancy, enrolled 2804 women from 25 different coun-
tries from 106 centers between 2003 and 2011. The results of the
study indicated that for twins of gestational age 32*° to 38+*®weeks
with the first twin in cephalic presentation, elective CS did not sig-
nificantly increase or decrease the risk of neonatal morbidity or
mortality compared with planned vaginal birth.* A study examining
CS trends in Nordic countries using the Robson classification found

decreasing cesarean rates for Robson groups 8-10 (Robson group 8
includes multiples) in Finland, Iceland, Norway, and Sweden.?®

Induction of labor rates have been increasing globally over re-
cent decades.?* In twin pregnancies, IOL is often indicated because
of higher rates of pregnancy complications and higher risk for late
stillbirth.2 A study of 462 twin pregnancies in Sweden between
1993 and 2013 found that 48% had 10L.2 NICE guidelines for an-
tenatal care for twin and triplet pregnancies were implemented in
2013 at the National University Hospital of Iceland (Landspitali),
where the vast majority of multiple pregnancies are delivered, and
likely contributed to the increase in IOL in Iceland.?® There is con-
flicting evidence as to whether IOL increases the risk of CS in twin
pregnancies.?> An additional study examining obstetric interven-
tions in Iceland during 1995-2014 found decreasing urgent CS for
multiples, increasing IOL rates with stable, relatively low rates of
instrumental delivery.9 Our findings of decreased CS rates despite
marked increased |OL rates do not indicate that IOL should increase
the risk of CS for twin births.

Our study was limited by the lack of assisted reproduction data
within the birth register, which was not collected in the register
until 2005 and is not subject to mandatory reporting. Despite this
limitation, we were able to provide calculated twin birth rates in
Iceland over a 22-year period, examine the changes to the trend in
twin birth rates during the study period, as well as provide an esti-
mate of the effect of the regulatory changes on overall twin birth
rates. Utilizing the national register data was a major strength of
the study because of its reliability due to prospective collection of
data and fewer missing data. Furthermore, we were able to pro-
vide a detailed examination of obstetric intervention rates specif-
ically for twin births.

5 | CONCLUSION

Twin births decreased during the study period, with the largest de-
crease in the last two birth year periods compared to 1997-2002
and for women aged 30+years. These results indicate that the
limited multiple embryo regulations introduced in 2009 may have
had some effect on reducing twin birth rates in Iceland, although
the main decrease may have happened earlier in response to in-
ternational guidelines. Both elective and urgent CS rates for twin
births decreased during the study period while IOL rates increased

considerably.
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