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Abstract
Introduction: There are many risk factors for obstetric anal sphincter injury (OASIS) 
and the interaction between these risk factors is complex and understudied. The many 
observational studies that have shown a reduction of OASIS rates after implementa-
tion of perineal support have short follow- up time. We aimed to study the effect of 
integration of active perineal support and lateral episiotomy on OASIS rates over a 
15- year period and to study interactions between risk factors known before delivery.
Material and methods: We performed a historical cohort study over the periods 
1999–2006 and 2007–2021 at Stavanger University Hospital, Norway. The main out-
come was OASIS rates. Women without a previous cesarean section and a live single-
ton fetus in cephalic presentation at term were eligible. The department implemented 
in 2007 the Finnish concept of active perineal protection, which includes support of 
perineum, control of fetal expulsion, good communication with the mother and ob-
servation of perineal stretching. The practice of mediolateral episiotomy was replaced 
with lateral episiotomy when indicated. We analyzed the OASIS rates in groups with 
and without episiotomy stratified for delivery mode, fetal position at delivery and for 
parity, and adjusted for possible confounders (maternal age, gestational age, oxytocin 
augmentation and epidural analgesia).
Results: We observed a long- lasting reduction in OASIS rates from 4.9% to 1.9% and 
an increase in episiotomy rates from 14.4% to 21.8%. Lateral episiotomy was associ-
ated with lower OASIS rates in nulliparous women with instrumental vaginal deliveries 
and occiput anterior (OA) position; 3.4% versus 10.1% (OR 0.31; 95% CI: 0.24–0.40) 
and 6.1 versus 13.9% (OR 0.40; 95% CI: 0.19–0.82) in women with occiput posterior 
(OP) position. Lateral episiotomy was also associated with lower OASIS rates in nul-
liparous women with spontaneous deliveries and OA position; 2.1% versus 3.2% (OR 
0.62; 95% CI: 0.49–0.80). The possible confounders had little confounding effects on 
the risk of OASIS in groups with and without episiotomy.
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1  |  INTRODUC TION

Obstetric anal sphincter injury (OASIS) is a common complication to 
vaginal births. Immediate diagnosis and correct suturing is essential; 
however, preventing OASIS is even more important.1,2 Parity, mater-
nal age, gestational age, epidural analgesia, oxytocin augmentation, 
occiput posterior (OP) position, instrumental vaginal deliveries, the 
use of episiotomy and birthweight are factors known to be associ-
ated with OASIS.3–7

The incidence of OASIS was less than 1% in Norway in 1967 
but increased to 3%–4% in the early 2000s, similar to incidences in 
Denmark and Sweden.8 However, in Finland active perineal support 
was an established concept during vaginal delivery and the incidence 
remained less than 1%.8 The Norwegian Directory of Health did in 
2004 an audit of the labor ward at Stavanger University Hospital and 
remarked an unacceptably high OASIS rate of more than 5% for sin-
gleton, term, cephalic vaginal births. In 2006 the Directory launched 
a national action plan aimed to reduce sphincter injuries, and recom-
mended implementation of the Finnish concept of manual perineal 
protection and the use of a lateral episiotomy when indicated. The 
intervention program was implemented in five other Norwegian hos-
pitals, and a significant decrease in OASIS was reported.9–12 In 2007, 
the labor ward at Stavanger University Hospital invited an obstetri-
cian and a midwife from Finland to teach the preventing procedures 
and a hands- on training of all obstetricians and midwives was started.

The indications for episiotomy are discussed.13–21 The recent 
Labor Care Guide from the World Health Organization states that 
routine or liberal use of episiotomy is not recommended for women 
undergoing spontaneous vaginal birth.22 Primiparity and OP posi-
tion are important risk factors for OASIS during instrumental vagi-
nal delivery,23 and episiotomy has been recommended in nulliparous 
women with an instrumental vaginal delivery.24 The known risk fac-
tors interact, and more precise knowledge about the techniques and 
clinical indications for using episiotomy is desirable.25 We aimed to 
study the effect of integration of active perineal support and lateral 
episiotomy on OASIS rates over a 15- year period and to study inter-
actions between risk factors known before delivery.

2  |  MATERIAL AND METHODS

The labor ward at Stavanger University Hospital is the only de-
livery unit in the region, with around 4500 annual deliveries. 

We conducted a historical cohort study from 1999 to 2021. 
The main outcome measure was OASIS rates as defined by the 
International Continence Society, which is a partial or complete 
tear of the anal sphincter muscles, with or without disruption of 
the anal mucosa (grades 3–4 perineal tears). The diagnosis was 
based on clinical examinations at delivery. Data were collected 
from the obstetrical database of the labor ward from 1999 to 
May 2008, and thereafter from the structured NATUS® medical 
record.

Data were organized in accordance with the Robson ten group 
classification system (TGCS),26 and we included women without a 
previous cesarean section and with a single fetus in cephalic pre-
sentation at pregnancy length ≥37 weeks. Nulliparous women with 
spontaneous labor onset comprised TGCS group one, nulliparous 
women with induced labors group two, parous women with spon-
taneous labor onset group three and parous women with induced 
labors group four. Excluded were women with prelabor or intrapar-
tum cesarean sections.

Obstetricians performed the instrumental deliveries, while mid-
wifes led normal births. Before 2004, birth attendants decided case- 
based on maternal birth position, perineal support and episiotomy. 
After the visit of the Directory of Health in 2004, more attention 
was paid to OASIS; however, without training. Mediolateral episiot-
omy was the preferred method before 2007. An obstetrician from 
Finland visited the labor ward in January 2007, and presented the 
Finnish concept in a lecture for all staff. During the first 6 months 
of 2007, all obstetricians and midwives undertook a mandatory 
hands- on training in accordance with the Finnish concept of active 
perineal protection.27 One hand should support the perineum and 
the other hand should be placed on the fetal head to control the 
speed of fetal expulsion. The concept included effective communi-
cation with the mother and close observation of perineal stretching. 
The obstetrician performing instrumental deliveries used one hand 
on the instrument to control the expulsion speed and the other hand 

Conclusions: We observed a long- lasting reduction in OASIS rates after implementa-
tion of preventive procedures. Lateral episiotomy was associated with lower OASIS 
rates in nulliparous women with an instrumental delivery. Special attention should be 
paid to deliveries with persistent OP position.

K E Y W O R D S
delivery mode, episiotomy, fetal position, OASIS, parity

Key Message

Obstetric anal sphincter injuries may be prevented by 
using perineal support, securing a slow expulsion speed, 
and by use of a lateral episiotomy in nulliparous women 
having an instrumental delivery.
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for perineal protection. All women were laying on their back during 
the expulsive phase.

The supervisors from Finland recommended a change from me-
diolateral to lateral episiotomy when indicated, and this new routine 
was implemented simultaneously with the Finnish concept of per-
ineal protection in January 2007. These routines have been man-
datory from 2007 and onward, and new staff members are trained 
in the procedures. Two midwives are present during the expulsive 
phase ensuring that the routines are followed.

Instrumental vaginal delivery was considered after 60 min of ac-
tive pushing, and a metal cup was the preferred device. Fetal posi-
tion was diagnosed at delivery. Oxytocin augmentation was defined 
as oxytocin used to stimulate contractions during established labor, 
and was administered as an intravenous infusion of 5 mU/min, with 
dose increments of 2.5 mU every 15 min to a maximum of 30 mU/min 
until progress of labor or regular contractions was achieved. Epidural 
analgesia was the first choice for pain relief and given as bupivacaine 
or ropivacaine combined with fentanyl.

2.1  |  Statistical analysis

We stratified results into two periods, 1999–2006 (before im-
plementing new guidelines) and 2007–2121 (after period). Yearly 
variations in OASIS rates and episiotomy rates are presented 
graphically.

Categorical variables were compared with chi- square test and 
trends were analyzed with linear- by- linear association. The associ-
ations between OASIS and maternal and fetal characteristics, and 
labor interventions were first analyzed in a multivariable logistic 
regression analysis. Thereafter, we performed stratified analyses 
with the variables instrumental deliveries versus spontaneous de-
liveries, occiput anterior (OA) versus OP positions at delivery and 
with and without use of episiotomy. Logistic regression analyzes 
were used to calculate odds ratios and results were adjusted for 
possible confounders known before the episiotomy eventually was 
performed (maternal age, gestational age, epidural analgesia, and 
oxytocin augmentation). We missed information about maternal 
age in one case, gestational age was unreliable coded (>305 days) 
or with missing information in 31 cases (0.04%) and birthweight was 
unreliable coded (<1500 g or >6500 g) or with missing information in 
126 (0.16%). These cases were excluded from the multivariable re-
gression analyses. p- values < 0.05 were considered significant. Data 
were analyzed using IBM SPSS statistics for Windows version 26.0 
(IBM Corporation).

2.2  |  Ethical approval

The regional ethics committee in Western Norway assessed the 
study as a quality assurance study (REK 2022/427040) on March 
8, 2022. The study was approved by the data protection officer at 
Stavanger University Hospital May 10, 2022.

3  |  RESULTS

3.1  |  Study population

The labor ward had 103 681 deliveries during the study period, of 
whom 85 617 women were classified in TGCS groups 1 to 4; 27 937 
women in the period 1999–2006 and 57 680 women in the period 
2007–2021. The cesarean section rates in TGCS group 1–4 showed an 
increasing trend and were 5.8% (range 3.5%–7.5%) in the first period 
and 6.7% (range 5.2%–7.9%) in the second period. After exclusion of 
5480 women who were delivered by cesarean section, the final study 
population comprised 80 137 women (Figure 1). Table 1 presents char-
acteristics of the study population in four TGCS groups by study period.

3.2  |  OASIS and episiotomy rates

We observed a significant reduction in OASIS rates in all four TGCS 
groups after implementation of the new routines in 2007, and the 
OASIS rates were stable during a 15- year period. The overall OASIS 
rate fell from 4.9% in the period 1999–2006 to 1.9% in the period 
2007–2021. A moderate fall in OASIS rates started in the period 
2004–2006, and a stable rate around 2% was achieved from 2007 
onwards. The OASIS rates differed in the four TGCS groups and 
were 8.8%, 11.2%, 2.1% and 2.9% in the first period, and 3.4%, 3.7%, 
0.9% and 1.0% in the second period, respectively. The yearly varia-
tion in OASIS rates is shown in Figure 2.

The use of episiotomy was reduced from year 2000–2006 but 
increased after 2007. The episiotomy rates differed in the four 
TGCS groups, and were 26.3%, 32.8%, 5.6% and 7.3% in the first 
period and 40.1%, 48.2%, 6.5% and 10.2% in the second period, 
respectively. The yearly variation in episiotomy rates is shown in 
Figure 3.

We merged further analyses for TGCS groups 1 and 2 (nullipa-
rous women) and groups 3 and 4 (parous women without a previous 
cesarean section) as the OASIS rates were similar.

3.3  |  Risk factors for OASIS

We found that increasing maternal age, increasing gestational age, 
birthweight >4000 g, oxytocin augmentation and instrumental de-
livery were associated with increased OASIS rates in nulliparous 
and parous women in both periods. The association with fetal posi-
tion, episiotomy and epidural analgesia varied between the groups 
(Table 2).

3.4  |  Interactions between episiotomy, delivery 
mode and fetal position

The overall frequencies of episiotomy were 14.4% versus 21.8%, 
instrumental vaginal deliveries 11.3% versus 14.8% and persistent 
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4  |    EGGEBØ et al.

OP positions 4.0% versus 5.5%, in the two periods, respectively. 
Figure 4 displays episiotomy rates by parity in spontaneous and in-
strumental deliveries during the study period.

In the period 1999–2006 instrumental vaginal delivery rates in 
nulliparous women were 21.4% in OA deliveries versus 58.8% in OP 
deliveries (p < 0.01). In parous women the corresponding rates were 
2.9% versus 17.2%, (p < 0.01). Mediolateral episiotomy was signifi-
cantly associated with higher OASIS rate in nulliparous women with 
a spontaneous delivery and persistent OP position, and in all parous 
women with spontaneous deliveries (Table 3).

In the period 2007–2021 the instrumental vaginal delivery 
rates in nulliparous women were 27.7% in OA deliveries versus 
56.1% in OP deliveries (p < 0.01) and in parous women the corre-
sponding rates were 3.9% versus 13.5% (p < 0.01). Lateral episiot-
omy was associated with lower OASIS rates in nulliparous women 
with instrumental vaginal deliveries and OA position, 3.4% versus 
10.1% (OR 0.31; 95% CI: 0.24–0.40) and 6.1 versus 13.9% (OR 
0.40; 95% CI: 0.19–0.82) in women with OP position. Lateral episi-
otomy was also associated with significantly lower OASIS rates in 
nulliparous women with spontaneous deliveries and OA position, 
2.1% versus 3.2% (OR 0.62; 95% CI: 0.49–0.80). The difference 
was not significant in spontaneous deliveries with persistent OP 
position, 2.3% versus 3.1% (OR 0.82; 95% CI: 0.25–2.69), but this 
group comprised few cases (Table 3). Lateral episiotomy was as-
sociated with significantly higher OASIS rates in parous women 
with a spontaneous delivery and OA position. The four possible 
confounders maternal age, gestational age, epidural analgesia, and 
oxytocin augmentation had little confounding effects on the risk 
of OASIS (Table 3).

4  |  DISCUSSION

We observed a significant and long- lasting reduction in OASIS rates 
after implementation of the preventive procedures in 2007. In the 
period 2007–2021, the OASIS rates were less than half in nulliparous 
women delivered instrumentally if episiotomy was done (Table 3). 
The highest OASIS rates were found in nulliparous women with 
an instrumental vaginal delivery, persistent OP position and no 
episiotomy.

Nulliparous women have a higher risk of OASIS in an instrumen-
tal than a spontaneous birth,3,4 and forceps have higher risk than 
vacuum deliveries.19 In a study from the Netherlands OASIS rates 
were 3.0% (95% CI: 2.8%–3.3%) in vacuum deliveries and 4.7% (95% 
CI: 4.2%–5.2%) in forceps deliveries.23 The possible benefits of re-
duced OASIS rates when using episiotomy in instrumental deliver-
ies should be balanced against maternal discomfort. A study from 
France reported that a restrictive mediolateral episiotomy policy for 
operative deliveries was associated with an increase in OASIS rates 
with forceps, but not with vacuum.28 The French guidelines now 
favor a restrictive policy of episiotomy and a massive decrease in 
episiotomy rates in instrumental deliveries was only associated with 
a slight increase in OASIS rates in nulliparous women; from 2.9% to 
3.3%.29 In line with other studies,30–32 we found that episiotomy 
was significantly associated with lower OASIS rates in nulliparous 
women with an instrumental delivery. In our department vacuum ex-
traction comprised >10% of all deliveries, and forceps less than 1% 
of all deliveries. One study recommends that episiotomy should be 
included in a global management of instrumental vaginal deliveries in 
nulliparous women,24 and our results support such a policy.

F I G U R E  1  Flow chart of the study 
population.
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    |  5EGGEBØ et al.

We found that lateral episiotomy was associated with significant 
lower OASIS rates also in spontaneous deliveries in nulliparous women, 
however, the association was weaker than for instrumental deliveries. 
One study used a matched pair design and concluded that associa-
tions should be interpreted with caution due to confounding by indi-
cation, because episiotomy is more often used in high- risk women.17 
One randomized controlled trial could not conclude whether a policy 
of routine episiotomy was better or worse than a restrictive policy.13 
The World Health Organization does not recommend routine use of 
episiotomy in spontaneous deliveries in their new guidelines.22 In a 
Cochrane review the authors conclude that selective episiotomy poli-
cies result in fewer women with severe perineal trauma.18

It was a surprise that the episiotomy rates increased that much 
among parous women without observing any benefits on OASIS 
rates, and this finding is important for future management of parous 
women in our department. One part of the Finnish concept is close 
observation of the perineum. We think that this attention to stretch-
ing of the soft tissue in the perineum has resulted in an increase in 
the use of episiotomy. Even though the indications for episiotomy 
were universal for all staff, the practice may have varied between 
experienced and unexperienced midwives and physicians. Higher 
episiotomy rates in the second delivery have been reported for 

women who had an episiotomy in their first delivery,33 which may 
explain the higher OASIS rate if the new episiotomy was placed in 
the old scar.

A mediolateral episiotomy is commencing from the posterior 
part of the fourchette, and a lateral episiotomy is as an incision 
commencing ≥10 mm lateral to the posterior fourchette, directed 
towards the ischial tuberosity.14 One study did not find any differ-
ence in outcomes between mediolateral versus lateral episiotomy;34 
however, other studies found a wide angle and a lateral incision point 
associated with lower OASIS rates.16,35 A randomized controlled trial 
compared a 40- degree angled episiotomy with a 60- degree angle 
and found significantly higher short- term- related pain in the group 
with a wide angle. Further, a wide angle was associated with lower 
rate of OASIS but the difference did not reach statistical signifi-
cance.36 Another study did not find more short-  or long- term pain 
when a lateral incision was used.14,37 One study has shown a great 
variation in self- reported episiotomy,25 and we do not know if all 
episiotomies in our unit fulfilled the criteria for being lateral, but we 
believe that the incisions are more lateral than they were before the 
training program started.

The OASIS rates in our department from 2007 onwards are 
similar to national Norwegian OASIS rates.38 The OASIS rates 

TA B L E  1  Study population characteristics 1999–2006 and 2007–2021.

1999–2006

Robson ten- group 
classification system 1

Robson ten- group 
classification system 2

Robson ten- group 
classification system 3

Robson ten- group 
classification system 4

Mean (SD) or %

n = 9005 n = 1541 n = 13 964 n = 1814

Maternal age (years) 26.9 (4.5) 27.8 (5.1) 30.9 (4.4) 31.6 (4.5)

Gestational age (days) 281(7.6) 284 (11.7) 282 (7.9) 282 (11.7)

Epidural analgesia 42.2 66.4 17.0 38.3

Oxytocin augmentation 46.9 9.7 16.0 5.6

Episiotomy 26.3 32.8 5.6 7.3

Instrumental vaginal delivery 21.5 31.6 3.2 5.7

Forceps 1.8 2.5 0.2 0.7

Occiput posterior position 4.0 5.7 3.8 3.7

Birthweight >4000 g 14.3 21.1 24.6 32.4

2007–2021

n = 17 265 n = 5255 n = 25 130 n = 6163

Maternal age (years) 28.0 (4.5) 28.4 (5.1) 31.4 (4.4) 32.1(4.7)

Gestational age (days) 281 (7.6) 284 (10.0) 281 (7.1) 282 (10.0)

Epidural analgesia 44.7 70.9 20.3 43.0

Oxytocin augmentation 31.9 32.3 6.7 13.2

Episiotomy 40.1 48.2 6.5 10.2

Instrumentalvaginal delivery 26.8 37.3 3.9 6.8

Forceps 1.2 1.8 0.1 0.3

Occiput posterior position 5.4 5.4 5.5 5.4

Birthweight >4000 g 10.6 15.8 20.5 28.4
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6  |    EGGEBØ et al.

F I G U R E  2  Obstetric anal sphincter injuries rates during the study period differentiated in accordance with the Robson ten- group 
classification system. Blue line represents Robson ten- group classification system group 1, green line group 2, brown line group 3 and red 
line group 4

F I G U R E  3  Episiotomy rates during the study period differentiated in accordance with the Robson ten- group classification system. Blue 
line represents Robson ten- group classification system group 1, green line group 2, brown line group 3 and red line group 4.
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    |  7EGGEBØ et al.

started to fall before 2007 (Figure 2). The Norwegian Directorate 
of Health made a supervision of our labor ward in 2004 and 
pointed at the very high OASIS rates. At that time, the staff was 
aware of the Finnish concept and may have paid more attention to 
perineal protection in an unsystematic approach. In retrospect, we 
have observed that mediolateral episiotomy rates had fallen since 
around year 2000. These actions may explain the falling OASIS 
rates observed over the years 2004–2006. Others have reported 
falling OASIS rates at time when the use of mediolateral episiot-
omy rates fell.39

Causative relations should be interpreted with caution.40 Even 
though we observed a reduction in OASIS rates from 2004 and 

onwards, the largest reduction was observed from the year 2006 
to 2007. In January 2007 the Finnish concept was implemented 
at the same time as the use of lateral episiotomy. The episiotomy 
rates doubled during that year and remained high in the subsequent 
years without a further reduction in OASIS rates as time passed 
by. It is difficult to dissect the role of lateral episiotomy when ex-
plaining the abrupt fall in OASIS rates over the years 2006 to 2007 
as the Finnish concept comprises several measures. However, the 
episiotomy rate was much higher in instrumental deliveries than in 
spontaneous deliveries (Figure 4). Therefore, we consider that the 
reduced OASIS rates in spontaneous deliveries are mainly explained 
by using perineal support and controlled speed of expulsion, while 

TA B L E  2  Associations between obstetrical anal sphincter injuries and risk factors analyzed with logistic regression analyses.

1999–2006 2007–2021

Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR

Robson ten- group classification system 1 + 2

Maternal age (days) 1.05 (1.03–1.06) 1.03 (1.02–1.05) 1.03 (1.01–1.04) 1.03 (1.01–1.04)

Gestational age (weeks) 1.27 (1.21–1.34) 1.15 (1.09–1.22) 1.19 (1.12–1.27) 1.13 (1.06–1.20)

Epidural analgesia 1.04 (0.91–1.19) 0.76 (0.66–0.88) 0.99 (0.86–1.15) 0.80 (0.69–0.94)

Oxytocin augmentation 1.41 (1.23–1.61) 1.19 (1.03–1.38) 1.31 (1.13–1.52) 1.21 (1.02–1.42)

Episiotomy 1.36 (1.19–1.57) 1.00 (0.86–1.16) 0.81 (0.69–0.93) 0.44 (0.36–0.53)

Instrumental vaginal 2.79 (2.43–3.20) 2.45 (2.10–2.85) 1.64 (1.42–1.90) 2.37 (1.95–2.88)

OP position 1.65 (1.25–2.17) 1.22 (0.92–1.64) 1.57 (1.21–2.05) 1.51 (1.15–1.98)

BW >4000 2.39 (2.05–2.78) 2.00 (1.70–2.35) 2.13 (1.79–2.54) 1.95 (1.63–2.35)

Robson ten- group classification system 3 + 4

Maternal age (days) 1.01 (0.99–1.04) 1.01 (0.98–1.03) 1.0 (1.00–1.06) 1.02 (0.99–1.05)

Gestational age (weeks) 1.23 (1.12–1.34) 1.05 (0.95–1.15) 1.29 (1.16–1.44) 1.14 (1.02–1.28)

Epidural analgesia 1.15 (0.88–1.49) 0.83 (0.62–1.10) 0.95 (0.72–1.25) 0.75 (0.55–1.01)

Oxytocin augmentation 1.75 (1.36–2.26) 1.30 (0.98–1.74) 1.18 (1.28–2.57) 1.52 (1.04–2.23)

Episiotomy 2.95 (2.14–4.00) 2.15 (1.56–2.96) 2.37 (1.70–3.30) 1.74 (1.20–2.51)

Instrumental vaginal 4.54 (3.27–6.28) 2.93 (2.04–4.22) 2.59 (1.76–3.82) 1.66 (1.06–2.59)

OP position 2.32 (1.56–3.45) 1.58 (1.04–2.40) 1.59 (1.03–2.44) 1.41 (0.91–2.18)

BW >4000 3.08 (2.48–3.82) 2.73 (2.17–3.44) 2.56 (2.01–3.26) 2.24 (1.73–2.89)

Abbreviations: BW, birth weight; OP, occiput posterior; OR, odds ratio.

F I G U R E  4  Episiotomy rates during the study period. Nulliparous women to the left and parous women to the right. The green line 
represents instrumental vaginal deliveries and the blue line spontaneous deliveries.
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the use of episiotomy may have contributed more to the prevention 
of OASIS in instrumental deliveries. A Danish department achieved 
reduction in OASIS rates after implementation of perineal support 
and “hand on fetal head” similar to our results while maintaining low 
episiotomy rates.41 This lack of consistency between the Danish and 
our results reduce the impact of lateral episiotomy in prevention of 
OASIS (the second Bradford- Hill criteria).40

The four possible confounders maternal age, gestational age, epi-
dural analgesia, and oxytocin augmentation were risk factors in the lo-
gistic regression analyses (Table 2) but had little confounding effects 
on risk of OASIS in the stratified analyses in groups with and without 
episiotomy (Table 3). Therefore, parity, instrumental delivery, and fetal 
position are the variables needed to be considered before making an 
episiotomy. The induction rates increased during the study period, 
which may partly explain the reduced rates of birth weight >4000 g 
(Table 1). Fewer large babies may have contributed to reduced OASIS 
rates. Birth weight is not known before delivery and therefore not 
included in our model that assessed confounding (Table 3).

Bulchandani et al. performed a systematic review and included 
five randomized controlled trials and seven nonrandomized stud-
ies.42 The randomized trials did not demonstrate a statistically 

significant protective effect of manual perineal support, but a sig-
nificant reduction in the risk of OASIS rates was shown in the non-
randomized studies. In a Cochrane review massage of the perineum 
and the use of warm compresses were associated with reduced risk 
OASIS, however the data were insufficient to conclude on the effi-
cacy of other perineal techniques.43 It has been questioned if evi-
dence should be solely based on randomized clinical trials.20 After 
implementation of the perineal support a huge reduction in perineal 
tears has been documented in observational studies of high qual-
ity,8–12 but the strength of the evidence is still under discussion.44 
Our study confirms the findings from the previous observational 
studies. An immediate effect is frequently seen after the implemen-
tation of new routines, and may be due to the Hawthorn effect;45 
however, we have seen a long- lasting effect of the training program.

The Finnish concept may be associated with adverse events. The 
expulsion phase may be longer, which may increase the risk of fetal 
asphyxia in some cases. We did not include fetal outcomes in our 
study, but the overall rates of Apgar <7 after 5 min in our depart-
ment are available from the Medical Birth Registry of Norway. Over 
the study years the annual rates varied between 1.4% and 2.2% (chi- 
square trend, p = 0.98).38

TA B L E  3  Interactions between instrumental vaginal delivery, occiput posterior position and episiotomy on risk of OASIS in 1996–2006 
and 2007–2021.

n

Episiotomy + Episiotomy −

Unadjusted OR Adjusted OROASIS n (%)

1999–2006

Robson ten- group classification system 1 + 2

Spontaneous vaginal OA- position 7941 130 (7.6) 405 (6.5) 1.17 (0.96–1.44) 1.09 (0.89–1.34)

Instrumental vaginal OA- position 2158 150 (16.3) 214 (17.3) 0.93 (0.74–1.17) 0.91 (0.72–1.14)

Spontaneous vaginal OP- position 184 11 (15.7) 6 (5.3) 3.36 (1.18–9.53) 3.19 (1.10–9.31)

Instrumental vaginal OP- position 263 27 (17.1) 18 (17.1) 1.00 (0.52–1.92) 1.00 (0.51–1.94)

Robson ten- group classification system 3 + 4

Spontaneous vaginal OA- position 14 738 34 (4.5) 247 (1.8) 2.63 (1.82–3.79) 2.49 (1.72–3.60)

Instrumental vaginal OA- position 441 8 (8.9) 25 (7.1) 1.27 (0.55–2.92) 1.37 (0.59–3.17)

Spontaneous vaginal OP- position 496 5 (11.4) 11 (2.4) 5.14 (1.70–15.54) 4.75 (1.55–14.60)

Operative vaginal OP- position 103 4 (13.3) 8 (11.0) 1.25 (0.35–4.51) 1.03 (0.27–3.92)

2007–2021

Robson ten- group classification system 1 + 2

Spontaneous vaginal OA- position 15 401 79 (2.1) 372 (3.2) 0.66 (0.52–0.84) 0.62 (0.49–0.80)

Instrumental vaginal OA- position 5899 167 (3.4) 95 (10.1) 0.31 (0.24–0.41) 0.31 (0.24–0.40)

Spontaneous vaginal OP- position 536 4 (2.3) 11 (3.1) 0.73 (0.23–2.33) 0.82 (0.25–2.69)

Instrumental vaginal OP- position 684 37 (6.1) 11 (13.9) 0.40 (0.20–0.83) 0.40 (0.19–0.82)

Robson ten- group classification system 3 + 4

Spontaneous vaginal OA- position 28 416 26 (1.7) 204 (0.8) 2.30 (1.53–3.47) 2.15 (1.42–3.26)

Instrumental vaginal OA- position 1157 11 (2.2) 9 (1.4) 1.60 (0.66–3.90) 1.58 (0.65–3.86)

Spontaneous vaginal OP- position 1487 1 (0.8) 13 (1.0) 0.78 (0.10–6.02) 0.63 (0.08–4.91)

Instrumental vaginal OP- position 233 4 (3.6) 5 (4.1) 0.88 (0.23–3.34) 0.80 (0.20–3.20)

Note: Odds ratios are adjusted for maternal age (years), gestational age (weeks), epidural analgesia and oxytocin augmentation.
Abbreviations: OASIS, obstetric anal sphincter injuries; OA, occiput anterior; OP, occiput posterior; OR, odds ratio.
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    |  9EGGEBØ et al.

We observed high operative delivery rates in OP positions, 
more than 50% in nulliparous women. The fetal head is broader 
posteriorly than anteriorly, and OP position is a known risk factor 
for OASIS.7,23,46 OP position in instrumental deliveries is a high 
risk situation,46,47 which also is shown in our study. Persistent 
OP position can be diagnosed clinically before delivery; how-
ever, a high failure rate has been reported.48 Ultrasound has 
high accuracy in detecting fetal position.49 During the last years, 
we examined fetal position with ultrasound before instrumen-
tal deliveries and when a malposition was suspected, as recom-
mended by the International Society of Ultrasound in Obstetrics 
and Gynecology.50 Therefore, persistent OP position was usually 
known before delivery at the end of the period, which may have 
contributed to reduced OASIS rates.

The strengths of the present study are inclusion of a large study 
population and a long observational period after implementation of 
the preventive strategies (15 years). Labor outcomes which varies 
between different groups and stratifying the women in accordance 
with the TGCS is a strength. We analyzed the associations between 
OASIS and episiotomy in stratified analyses with spontaneous or 
instrumental deliveries and OA or OP positions at delivery. It is a 
strength that we only adjusted for possible confounders known at 
the time before a decision of episiotomy.

The main limitation is the historical design, and possible caus-
ative relations should be interpreted with caution. Some OASIS may 
have been overlooked. The diagnosis may be more challenging in 
women with an intact perineum, and possibly after a lateral episiot-
omy. Ultrasound was not used to diagnose OASIS. It is a limitation 
that we do not know the rates of anal incontinence in the population.

5  |  CONCLUSION

We observed a long- lasting reduction in OASIS rates after imple-
mentation of preventive procedures. Episiotomy was associated 
with lower OASIS rates in nulliparous women with an instrumental 
delivery. Special attention should be paid to deliveries with persis-
tent OP position. We recommend using perineal support and control 
of expulsion speed in all deliveries and routine use of lateral episi-
otomy in nulliparous women delivered instrumentally.
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