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O bstetric anal sphincter injury, defined as third- and 
fourth-degree perineal laceration, is a maternal morbid-
ity that may occur during vaginal delivery and lead to 

short- and long-term complications including perineal pain, infec-
tion, diminished sexual function, incontinence, abscess formation 
and rectovaginal fistulae.1 Obstetric anal sphincter injury is the 
most common cause of fecal incontinence among women1,2 and, 
while primary surgical repair after delivery can reduce pelvic floor 
dysfunction, the mean rate of anal incontinence reported after 
primary repair is 39%.2 Over the last 15 years, the rate of obstetric 
anal sphincter injury has increased by up to 15% in several 

industrialized countries, including Canada,3 Sweden,4,5 Norway,6 
the United Kingdom7,8 and Australia.9 Possible explanations for 
the increase in such injuries include the rise in maternal age at 
first birth, which is linked to higher risk of perineal tears, and 
improved case detection and recording of obstetric injuries.7

The risk of obstetric anal sphincter injury differs by type of 
delivery. In 2015, 3.1% of Canadian women had anal sphincter 
injury after a spontaneous vaginal delivery.10 However, among 
operative vaginal deliveries, the risk was substantially higher; 
18.4% of Canadian women had anal sphincter injury after opera-
tive vaginal delivery in 2017.11,12 From 2015 to 2017, operative 
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ABSTRACT
BACKGROUND: The rate of obstetric anal 
sphincter injury has increased in recent 
years, particularly among operative vag-
inal deliveries. We sought to character-
ize temporal trends in episiotomy use 
and to quantify the association between 
episiotomy and obstetric anal sphincter 
injury.

METHODS: Using a population-based 
retrospective cohort study design of 
hospital data from 2004 to 2017, we 
studied all vaginal deliveries of single-
ton infants at term gestation in Canada 
(excluding Quebec). Rates of obstetric 
anal sphincter injury were contrasted 
between women who had an episi-
otomy and those who did not. Log- 
binomial regression was used to 
 estimate the association between episi-

otomy and obstetric anal sphincter 
injury among women with spontaneous 
and operative vaginal deliveries after 
controlling for confounders.

RESULTS:  The study population 
included 2 570 847 deliveries. Episiot-
omy use declined significantly among 
operative vaginal deliveries (53.1% in 
2004 to 43.2% in 2017, p  <  0.0001) and 
spontaneous vaginal deliveries (13.5% 
in 2004 to 6.5% in 2017, p < 0.0001). Epi-
siotomy was associated with higher 
rates of obstetric anal sphincter injury 
among spontaneous vaginal deliveries 
(4.8 with episiotomy v. 2.4% without; 
adjusted rate ratio [RR] 2.06, 95% confi-
dence interval [CI] 2.00–2.11) and this 
association remained after stratification 
by parity and obstetric history. In con-

trast, episiotomy was associated with 
lower rates of obstetric anal sphincter 
injury among forceps deliveries in nul-
liparous women (adjusted RR 0.63, 95% 
CI 0.61–0.66), and women with vaginal 
birth after cesarean (adjusted RR 0.71, 
95% CI 0.60–0.85), but not among par-
ous women without a previous cesarean 
(adjusted RR 1.16, 95% CI 1.00–1.34).

INTERPRETATION: Episiotomy use has 
declined in Canada for all vaginal 
 deliveries. The protective association 
between episiotomy and obstetric anal 
sphincter injury among women who 
gave birth by operative vaginal delivery 
(especially forceps) warrants recon-
sideration of clinical practice among 
nulli parous women and those attempt-
ing vaginal birth after cesarean. 
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vaginal delivery accounted for 10%–13% of deliveries in Canada, 
the UK and Australia.13–15 The rate of operative vaginal delivery is 
notably lower in the United States, at 3.1% in 2015,16 where 
efforts to increase the use of operative delivery as a strategy to 
reduce cesarean delivery rates are underway.17 Thus, research 
aimed at reducing the high and increasing rate of obstetric anal 
sphincter injury among operative vaginal deliveries is essential to 
minimize the number of women affected.

Factors associated with obstetric anal sphincter injury among 
operative vaginal deliveries include nulliparity, macrosomia and 
prolonged second stage of labour.1,2,18–20 Episiotomy is a poten-
tially modifiable risk factor, although previous studies on the 
association between episiotomy use in operative vaginal delivery 
and obstetric anal sphincter injury have shown inconsistent 
results. Indications for episiotomy include nulliparity, shoulder 
dystocia, breech delivery, fetal macrosomia, prolonged second 
stage of labour, previous obstetric anal sphincter injury and the 
need for rapid delivery (e.g., with fetal distress or precipitous 
labour).21 A recent Cochrane review22 examining episiotomy 
among vaginal deliveries concluded that routine episiotomy use 
among spontaneous vaginal deliveries results in higher rates of 
anal sphincter injury and that there is insufficient evidence on the 
effects of episiotomy on anal sphincter injury among operative 
vaginal deliveries. Similarly, the World Health Organization 2018 
guideline on intrapartum care emphasizes that the role of episi   -
otomy in operative vaginal delivery remains to be established.23

The objectives of this study were 2-fold: to describe the tem-
poral trends in episiotomy use in Canada, stratified by parity, 
obstetric history and mode of vaginal delivery, and also to quan-
tify the associations between episiotomy and obstetric anal 
sphincter injury within each of these strata.

Methods

We carried out a population-based retrospective cohort study on 
all hospital deliveries in Canada, excluding Quebec, using data 
obtained from the Discharge Abstract Database of the Canadian 
Institute for Health Information.24 Trained health records person-
nel abstracted information in this database from medical records, 
using standardized definitions. These data included details on 
maternal characteristics, medical history, labour and delivery, 
neonatal outcomes and details of diagnoses and interventions or 
procedures. Diagnoses and procedures in the database represent 
notations in the medical chart made by physicians and were 
coded using the enhanced Canadian version of the International 
Statistical Classification of Diseases and Related Health Problems, 
10th revision (ICD-10-CA)25 and the Canadian Classification of 
Interventions.26 Data accuracy was ensured through routine qual-
ity assurance checks. Previous validation studies have confirmed 
the accuracy of perinatal information in the database.27,28 Indica-
tors of maternal morbidity, such as obstetric anal sphincter injury, 
had a high sensitivity and specificity (sensitivity for third- and 
fourth-degree perineal lacerations was 97.1% and 94.7%, respec-
tively, and specificity for both diagnoses was 99.9%).27

Our study included all vaginal deliveries between 37 and 
41  weeks’ gestation that resulted in a singleton live birth 

between April 2004 and March 2018 (fiscal years 2004 to 2017). 
We excluded deliveries by cesarean, in breech presentation and 
those with uncertain information on mode of delivery or birth 
weight. Information on parity was not systematically collected in 
some provinces and therefore we examined temporal trends in 
episiotomy and the association between episiotomy and obstet-
ric anal sphincter injury in the overall cohort and also within a 
restricted cohort of deliveries that excluded 22% of the study 
population without information on parity.

We stratified operative vaginal deliveries by instrument 
applied (forceps, vacuum or sequential application of each 
instrument) and grouped them into 3 categories based on pelvic 
station: outlet, low-pelvic and midpelvic.21 Episiotomy included 
both midline and mediolateral, as information on the type of epi-
siotomy was not included in our data source. However, mediolat-
eral episiotomy accounts for more than 90% of the episiotomies 
that occur in Canada.29,30 The primary outcome was obstetric 
anal sphincter injury, which included both third- and fourth-
degree perineal lacerations.

Statistical analysis
In the restricted cohort of deliveries with information on parity, 
we categorized women by parity and obstetric history into 
3  strata: nulliparous, parous without a previous cesarean deliv-
ery, and vaginal birth after cesarean delivery. Within these strata, 
we assessed temporal trends in episiotomy use by mode of vag-
inal delivery (i.e., spontaneous and operative), operative instru-
ment and pelvic station using the Cochran–Armitage test for lin-
ear trend in proportions by year and by comparing rates in 2017 
with those in 2004. 

We estimated adjusted rate ratios (RRs) and 95% confidence 
intervals (CIs) using log-binomial regression models to quantify 
the associations between episiotomy and obstetric anal sphinc-
ter injury. We used stratified analyses to quantify the effects of 
instruments (forceps, vacuum, sequential instrumentation) and 
the pelvic station at which the operative vaginal delivery was 
attempted, while adjusting for potential confounders; namely, 
maternal age, labour induction, prolonged second stage of 
labour, epidural anesthesia, infant birth weight, province and 
year of delivery. We based the determination of potential con-
founders on clinical understanding, the literature and epidemio-
logic principles. Codes used for the inclusion and exclusion crite-
ria, confounders and outcomes are listed in Appendix 1, 
Table  S1, available at www.cmaj.ca/lookup/suppl/doi:10.1503/
cmaj.190366/-/DC1. We quantified absolute effects by calculating 
adjusted rate differences and the adjusted number needed to 
treat (NNT).

We conducted 5 sensitivity analyses to examine issues related 
to the degree of obstetric anal sphincter injury laceration (third- 
v. fourth-degree); confounding by indication (by restricting the 
analysis to deliveries with a diagnosis of fetal distress in an effort 
to compare women with a comparable indication for episiot-
omy); obstetric history (by stratifying parous women into women 
with 1 previous vaginal delivery and 1 previous cesarean deliv-
ery); provider experience and case mix using institutional delivery 
volume (low, medium or high) as a proxy measure; and the 
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robustness of the results to unmeasured confounding using 
E-value methodology.31 The latter analysis estimates the min-
imum strength of association that an unmeasured confounder 
would need to have with both episiotomy and obstetric anal 
sphincter injury, conditional on the confounders in the regression 
model, to explain the observed association fully.31

The a priori level of statistical significance was set at a 2-sided 
p value of 0.05 for all analyses. We conducted all analyses using 
SAS version 9.4 for Windows (SAS Institute Inc., Cary, NC). 

Ethics approval
Ethics approval for the study was obtained from the Clinical 
Research Ethics Board at the University of British Columbia 
(H14–02746).

Results

The study included 2 570 847 singleton, term deliveries, of which 
1 998 618 (78%) had information on parity (Figure 1). The rate of 
episiotomy among spontaneous vaginal deliveries and operative 
vaginal deliveries was 9.4% and 45.9%, respectively (Table 1). 
The episiotomy rate among spontaneous vaginal deliveries was 
16.8% in nulliparous women, 5.6% in parous women with no his-
tory of cesarean delivery, and 10.6% in women with vaginal birth 
after cesarean. The episiotomy rate in operative vaginal deliveries 
was 52.5%, 24.9% and 41.7%, respectively, in these 3 groups 
(Table 2). 

Among operative vaginal deliveries, episiotomy use varied 
depending on operative instrument, with a rate of 65.4% with 
forceps, 37.6% with vacuum and 67.5% with sequential instru-
ments. Within each instrument category, these rates were high-
est in nulliparous women and lowest in parous women with no 
history of cesarean delivery (Table 2). Among nulliparous women 
and parous women without a previous cesarean delivery, episiot-
omy was more commonly performed in older women and 
women with larger infants. Women who had an episiotomy were 
more likely to have had an induction, epidural anesthesia, a pro-
longed second stage of labour and fetal distress (Table 2, and 
Appendix 1, Table S2). Significant differences in the distribution 
of maternal, infant and obstetric characteristics are presented 
using standardized differences in Appendix 1, Table S3.

Temporal trends in the episiotomy rate
Large, significant declines in episiotomy rates occurred between 
2004 and 2017 among women having a spontaneous vaginal 
delivery (percent change –51.9%, p < 0.0001) and among women 
having an operative vaginal delivery (–18.6%, p < 0.0001; Appen-
dix 1, Tables S4–S7). These trends remained after we stratified 
women into the 3 parity groups (Figure 2A). Episiotomy use 
among operative vaginal deliveries declined from 58.9% in 2004 
to 50.4% in 2017 in nulliparous women, from 30.7% to 22.9% 
among parous women without a previous cesarean delivery, and 
from 46.8% to 41.6% among women with a vaginal birth after 
cesarean. Episiotomy rates varied by province, especially among 
forceps and vacuum deliveries (Appendix 2, Figure S1, available 
at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.190366/-/DC1).

Table 1: Numbers and rates of women with an episiotomy 
by mode of delivery and by maternal and infant 
characteristics, among all term singleton vaginal 
deliveries, Canada, 2004–2017*

Characteristic No. deliveries

With episiotomy

No. Rate, %

All vaginal deliveries 2 570 847 374 071 14.6

    Spontaneous 2 205 056 206 184 9.4

    Operative 365 791 167 877 45.9

        Forceps 89 145 58 284 65.4

        Vacuum 258 058 97 057 37.6

        Sequential 18 588 12 546 67.5

Maternal age, yr 

    < 20 114 419 18 588 16.2

    20–24 410 675 59 219 14.4

    25–29 779 305 118 272 15.2

    30–34 829 780 119 524 14.4

    35–39 369 479 49 388 13.4

    40–44 64 577 8698 13.5

    ≥ 45 2610 380 14.6

Parity 

    1 877 676 221 647 25.3

    2–3 709 375 68 555 9.7

    ≥ 4 393 222 15 603 4.0

Induction

    Yes 589 819 94 016 15.9

    No 1 981 028 280 055 14.1

Epidural

    Yes 1 096 568 193 756 17.7

    No 1 474 279 180 315 12.2

Prolonged second stage

    Yes 130 426 49 978 38.3

    No 2 440 421 324 093 13.3

Fetal distress

    Yes 591 902 147 875 25.0

    No 1 978 945 226 196 11.4

Birth weight, g

    < 2500 40 151 5365 13.4

    2500–2999 369 207 53 437 14.5

    3000–3499 1 027 742 149 274 14.5

    3500–3999 840 322 122 293 14.6

    4000–4499 253 484 37 504 14.8

    ≥ 4500 39 941 6198 15.5

*P value for all bivariable comparisons < 0.0001; derived from Χ2 test for difference in 
proportion of maternal or infant characteristics among deliveries with and without 
episiotomy in each respective parity and obstetric history group. 
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Rates of obstetric anal sphincter injury and association 
with episiotomy
The rate of obstetric anal sphincter injury among all vaginal deliv-
eries was 4.3%; 7.7% in nulliparous women, 1.5% in parous 
women without a previous cesarean delivery, and 6.7% in women 
with a vaginal birth after cesarean. The rate of obstetric anal 
sphincter injury increased significantly over the study period in all 
3 groups (Appendix 3, Figure S2, available at www.cmaj.ca/lookup/
suppl/doi:10.1503/cmaj.190366/-/DC1 and Appendix 4, Figure S3, 
available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj 
.190366/-/DC1). The greatest temporal increase in the rate of 
obstetric anal sphincter injury was among forceps deliveries with-
out an episiotomy and deliveries with sequential instruments in all 
groups (Appendix 1, Table S8).

Among women in the full cohort with a spontaneous vaginal 
delivery, episiotomy was associated with increased rates of 
obstetric anal sphincter injury (adjusted RR 2.06, 95% CI 2.00–
2.11; Table 3). In nulliparous women and women with a vaginal 
birth after cesarean, this association was weaker (Figure 3), while 
in parous women without a previous cesarean, it was stronger 
(adjusted RR 2.55, 95% CI 2.42–2.69).

In the full cohort, there was a protective association between 
episiotomy and obstetric anal sphincter injury among forceps 
deliveries (adjusted RR 0.74, 95% CI 0.71–0.77), and this associa-
tion was stronger in nulliparous women (adjusted RR 0.63, 95% 
CI 0.61–0.66; Table 4). In contrast, among parous women without 
a previous cesarean delivery, episiotomy was associated with a 
nonsignificant increased risk of obstetric anal sphincter injury 

No. of deliveries included in full cohort  
n = 2 570 847 

 

No. of singleton live births at 37–41 wk 
gestation in Canada (excluding Quebec) 

from Apr. 1, 2004, to Mar. 31, 2018 
n = 3 525 381 

Excluded  n = 954 534 
• Caesarean deliveries  n = 946 594

 Uncertain mode of delivery  n = 4 460
 Breech presentation   n = 3 171
 Uncertain birth weight  n = 309
 

•  
•
•

  
  

No. of deliveries with 
information on parity 

n = 1 999 368 

No. of deliveries without 
information on parity 

n = 572 229 
 

No. of nulliparous women 
n = 850 776 

 
 

No. of parous women 
n = 1 147 842 

 
 

No. of women with no 
previous CD 
n =1 079 282 

 

No. of women with  
VBAC 

n = 68 560 
 

 
Excluded n = 750 
• Uncertain parity  n = 750   

No. of deliveries included in 
restricted cohort 

n = 1 998 618 
 

Figure 1: Derivation of study cohort. The sum of individual exclusions may exceed the total at each point as a result of deliveries being excluded for 
multiple reasons. Note: CD = cesarean delivery, VBAC = vaginal birth after cesarean.
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Table 2: Numbers and rates of women with an episiotomy by mode of delivery and by maternal and infant characteristics, 
among all term singleton vaginal deliveries with information on parity, Canada, 2004–2017*

Characteristic

Nulliparous Parous, no previous CD VBAC

No. deliveries

With episiotomy

No. deliveries

With episiotomy

No. deliveries

With episiotomy

No. Rate % No. Rate % No. Rate %

All vaginal deliveries 850 776 217 252 25.5 1 079 282 72 976 6.8 68 560 11 240 16.4

    Spontaneous 641 809 107 564 16.8 1 016 324 57 281 5.6 55 724 5891 10.6

    Operative

        Forceps 55 403 38 185 68.9 7906 3845 48.6 3194 1963 61.5

        Vacuum 141 779 63 069 44.5 53 007 10 887 20.5 9065 3023 33.3

        Sequential 11 785 8434 71.6 2045 963 47.1 577 363 62.9

Maternal age, yr

    < 20 74 434 14 270 19.2 13 750 440 3.2 499 83 16.6

    20–24 178 828 40 491 22.6 129 787 5126 4.0 6165 923 15.0

    25–29 288 212 75 198 26.1 303 427 17 561 5.8 17 784 2843 16.0

    30–34 228 937 63 407 27.7 392 350 29 248 7.5 26 654 4497 16.9

    35–39 69 782 20 583 29.5 201 141 16 968 8.4 14 751 2490 16.9

    40–44 10 191 3164 31.1 37 267 3479 9.3 2594 389 15.0

    ≥ 45 392 139 35.5 1560 154 9.9 113 15 13.3

Parity

    1 0 0 0.0 656 968 59 046 9.0 37 035 8820 23.8

    2–3 0 0 0.0 357 759 13 130 3.7 25 152 2284 9.1

    ≥ 4 0 0 0.0 64 555 800 1.2 6373 136 2.1

Induction

    Yes 213 603 57 151 26.8 246 704 17 712 7.2 12 234 1816 14.8

    No 637 173 160 101 25.1 832 578 55 264 6.6 56 326 9424 16.7

Epidural

    Yes 475 661 125 166 26.3 410 859 31 809 7.7 34 152 6281 18.4

    No 375 115 92 086 24.6 668 423 41 167 6.2 34 408 4959 14.4

Prolonged second stage

    Yes 69 449 30 014 43.2 13 098 2568 19.6 4190 1387 33.1

    No 781 327 187 238 24.0 1 066 184 70 408 6.6 64 370 9853 15.3

Fetal distress, yes

    Yes 262 927 91 783 34.9 189 225 20 659 10.9 19 652 4898 24.9

    No 587 849 125 469 21.3 890 057 52 317 5.9 48 908 6342 13.0

Birth weight, g

    < 2500 17 497 3571 20.4 14 095 719 5.1 1018 160 15.7

    2500–2499 147 985 34 302 23.2 135 708 8019 5.9 9740 1580 16.2

    3000–3499 365 026 90 424 24.8 410 690 26 184 6.4 27 044 4371 16.2

    3500–3999 252 678 68 037 26.9 371 720 25 831 7.0 22 726 3767 16.6

    4000–4499 60 461 18 438 30.5 125 098 10 055 8.0 6845 1163 17.0

    ≥ 4500 7129 2480 34.8 21 971 2168 9.9 1187 199 16.8

Note: CD = cesarean delivery, VBAC = vaginal birth after cesarean.
*P value for all bivariable comparisons < 0.0001; derived from Χ2 test for difference in proportion of maternal or infant characteristics among deliveries with and without episiotomy in 
each respective parity and obstetric history group. 
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(adjusted RR 1.16, 95% CI 1.00–1.34; Table 4; Figure 3). A similar 
pattern was observed among deliveries with sequential 
instruments.

The rate of obstetric anal sphincter injury was higher among 
vacuum deliveries with an episiotomy in the full cohort of 
women, and this association was stronger in parous women 
without a previous cesarean delivery (adjusted RR 1.71, 95% 
1.57–1.87; Table 4). Conversely, among nulliparous women with 
vacuum delivery, episiotomy was associated with lower rates of 
obstetric anal sphincter injury (adjusted RR 0.88, 95% CI 0.85–
0.91). No association was found among vacuum delivery in 
women with vaginal birth after cesarean (Figure 3).

Associations between episiotomy and obstetric anal sphincter 
injury in each province and territory are provided in Appendix 1, 

Table S9; rates of obstetric anal sphincter injury were higher among 
women after spontaneous vaginal deliveries and vacuum deliveries 
in most regions, while obstetric anal sphincter injury rates were 
generally lower among women with episiotomy who delivered by 
forceps or use of sequential instruments. The rates of obstetric anal 
sphincter injury and the associations with episiotomy did not differ 
substantially when stratified by pelvic station (Appendix 1, 
Table S10). Adjusted rate differences and NNTs by mode of delivery 
for all groups are listed in Appendix 1, Table S11. The numbers 
needed to harm among spontaneous vaginal deliveries were 85, 59 
and 32 in nulliparous women, parous women without cesarean 
delivery and women with vaginal birth after cesarean, respectively. 
Among nulliparous women, adjusted NNTs were 10, 60, and 9 for 
forceps, vacuum and sequential instruments, respectively.
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Figure 2: Temporal trends in episiotomy use stratified by parity and obstetric history among (A) all women, and stratified by mode of delivery among 
(B) nulliparous (nullip.) women, (C) among parous women without a previous cesarean delivery, and (D) among women with a vaginal birth after cesar-
ean (VBAC), singleton, term deliveries, Canada, 2004–2017. P value < 0.05 for the Cochran–Armitage test for linear trend in proportions for all catego-
ries. Error bars denote 95% confidence intervals. Note: SVD = spontaneous vaginal delivery.
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Additional analyses
The associations between episiotomy and obstetric anal sphinc-
ter injury were generally similar irrespective of laceration degree 
(third v. fourth degree; Appendix 1, Table S12), a diagnosis of 
fetal distress (Appendix 1, Table S13) and restriction of parous 
women to those with only 1 previous vaginal delivery (Appen-
dix  1, Table S14). However, among women with vaginal birth 
after cesarean, restricting to those with only 1 previous cesarean 
delivery yielded results analogous to those in nulliparous 
women. The analysis by institutional delivery volume showed 
that the protective association between episiotomy and obstet-
ric anal sphincter injury among forceps deliveries was stronger 
among nulliparous women in institutions with medium delivery 
volume compared with those in centres with low and high deliv-
ery volumes (Appendix 1, Table S15). Rates of obstetric anal 
sphincter injury among forceps and vacuum deliveries were gen-
erally higher in medium- and high-volume versus low-volume 
institutions. The E-values for key associations between episiot-
omy and obstetric anal sphincter injury in all the study strata are 
included in Appendix 1, Table S16. E-values for the point esti-
mate and upper 95% confidence bound for obstetric anal sphinc-
ter injury among nulliparous women with a forceps delivery were 
2.55 and 2.40, respectively.

Interpretation
Our study shows a significant decrease in the use of episiotomy 
among vaginal deliveries of singleton infants at term in Canada, 
among both spontaneous and operative vaginal deliveries. 
Among spontaneous vaginal deliveries, episiotomy was associ-
ated with higher rates of obstetric anal sphincter injury, irrespec-
tive of parity and obstetric history. Conversely, the association 
between episiotomy and obstetric anal sphincter injury among 
operative vaginal deliveries varied markedly. Episiotomy decreased 

the risk of obstetric anal sphincter injury among operative vag-
inal deliveries in women delivering vaginally for the first time 
(i.e., among “vaginally nulliparous” women). There was a 35% to 
42% reduction in the rates of obstetric anal sphincter injury in 
nulliparous women who had forceps deliveries with an episiot-
omy compared with those who did not have an episiotomy. The 
equivalent reduction in occurrence of obstetric anal sphincter 
injury among nulliparous women who had vacuum deliveries 
with, versus without, episiotomy was between 8% and 20%. Epi-
siotomy also had a protective effect against obstetric anal 
sphincter injury in women having a vaginal birth after cesarean 
with forceps or sequential instruments, and among women with 
only 1  previous cesarean delivery (i.e., vaginal nulliparous 
women); the same association was found in vacuum deliveries. 
However, among parous women without a previous cesarean 
delivery, forceps and vacuum delivery with episiotomy conferred 
up to a 2-fold higher risk of obstetric anal sphincter injury. We 
also found that the strength of the associations varied by hospi-
tal delivery volume, which is likely a result of variations in case 
mix, maternity care provider (midwife, family physician, obstetri-
cian) and level of experience (trainee, staff).

The decline in the rate of episiotomy among spontaneous 
vaginal deliveries observed in our study likely reflects the impact 
of randomized trial evidence favouring discontinuation of rou-
tine episiotomy among spontaneous vaginal deliveries.22 The rou-
tine use of episiotomy in spontaneous vaginal deliveries is also 
not recommended by the Society of Obstetricians and Gynaecol-
ogists of Canada (SOGC).32

The 2017 Cochrane review22 that combined data from 12 ran-
domized controlled trials examining episiotomy among vaginal 
deliveries included only 1 trial of women with operative vaginal 
delivery, and it was underpowered to detect any difference in 
obstetric anal sphincter injury.33 Several previous observational 
studies have shown a protective association between mediolat-
eral episiotomy and obstetric anal sphincter injury among opera-
tive vaginal deliveries, similar to our findings.7,19,34–41 However, 
other studies have contradicted these results42,43 or found no 
association.33,44,45 These latter studies failed to stratify women by 
obstetric history and did not examine important factors such as 
pelvic station, indication (e.g., fetal distress) or institutional 
delivery volume.22 Our analyses add to knowledge in this area by 
providing estimates of the association between episiotomy and 
obstetric anal sphincter injury while accounting for these impor-
tant factors. Our results also show the pronounced decrease in 
the episiotomy rate among operative vaginal deliveries, suggest-
ing that the recommendation32 to move away from routine episi-
otomy among spontaneous vaginal deliveries may have been 
overgeneralized to apply to all vaginal deliveries including opera-
tive vaginal delivery, where there may be a benefit.

Despite accumulating evidence of a protective effect of 
mediolateral episiotomy among operative vaginal deliveries, the 
SOGC guideline for operative vaginal delivery, published in 2004, 
recommended that routine episiotomy was not necessary for 
operative vaginal delivery.12 This guideline was reaffirmed in 2018 
and updated in 2019 without any change in recommendations.46 
Similarly, the SOGC guideline for prevention of obstetric anal 

Table 3: Adjusted rate ratios expressing the association 
between episiotomy and obstetric anal sphincter injury 
among all term singleton vaginal deliveries, Canada, 
2004–2017

Type of delivery

OASI rate (%)

ARR* (95% CI)
Episiotomy 

No
Episiotomy

 Yes

All vaginal deliveries 3.4 9.6 2.63 (2.59–2.66)

    Spontaneous 2.4 4.8 2.06 (2.00–2.11)

    Operative 13.2 15.2 1.19 (1.16–1.21)

        Forceps 24.3 18.1 0.74 (0.71–0.77)

        Vacuum 10.2 11.9 1.19 (1.16–1.23)

        Sequential 28.0 24.6 0.87 (0.80–0.94)

Note: ARR = adjusted rate ratio, CD = cesarean delivery, CI = confidence interval, OASI = 
obstetric anal sphincter injury.
*The reference group included deliveries without episiotomy within each respective 
delivery group (i.e., reference group for forceps deliveries among nulliparous women 
included forceps deliveries without episiotomy among nulliparous women). Models 
adjusted for maternal age, labour induction, prolonged second stage of labour, 
epidural anesthesia, infant birth weight, province and year of birth.
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sphincter injury recommends a policy of restricted episiotomy 
(i.e., only if indicated) for both spontaneous and operative vag-
inal delivery.47 Thus, an operative vaginal delivery, per se, is not 
considered to be an indication for an episiotomy. However, there 
is much room for interpretation on the basis of clinical judgment 
and the variation in the use of episiotomy among operative vag-
inal deliveries across Canada likely reflects this.

Limitations
Our study has several limitations. We lacked information on the 
type of episiotomy (midline v. mediolateral), class of third-
degree perineal laceration (3A v. 3B), and angle of episiotomy 
incision. Mediolateral episiotomy accounts for more than 90% of the 
episiotomies that occur in Canada;29,30 however, as both techniques 
are likely represented in the episiotomy group, the protective effect 

of mediolateral episiotomy may have been attenuated by the 
inclusion of median procedures. 

Residual confounding owing to unmeasured confounders 
such as previous obstetric anal sphincter injury or physician skill 
may have persisted despite adjustment for many risk factors; 
however, the sensitivity analysis using E-value methodology 
indicated that the observed adjusted RRs for the associations 
under study could be explained only by a relatively strong 
unmeasured confounder. The presence of such a confounder is 
unlikely, as in our analyses even established risk factors did not 
have a strong relation with both episiotomy and obstetric anal 
sphincter injury. 

We did not use a time-series analysis as there was no material 
change in the recommendations regarding episiotomy use dur-
ing the study period.32,46 Further, the use of a cohort design 
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Figure 3: Adjusted rate ratios and 95% confidence intervals expressing the association between episiotomy and obstetric anal sphincter injury among 
(A) all spontaneous vaginal deliveries, (B) forceps deliveries, (C) vacuum extractions, and (D) deliveries using sequential instruments. Women without 
an episiotomy served as the reference group for all comparisons. The y-axes use a logarithmic scale. Note: CD = cesarean delivery, VBAC = vaginal birth 
after cesarean. 
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allowed for the adjustment of individual-level confounders, 
thereby reducing the potential for residual confounding (which is 
more likely with ecological time-series analyses). Lastly, we did 
not include any potential time-varying covariates in our statis-
tical models. However, we included the year of delivery using 
indicator variables and the associations presented were there-
fore adjusted for changes over time.

Conclusion
Episiotomy use has declined in Canada among spontaneous and 
operative vaginal deliveries. Given the opposite associations 
between episiotomy and obstetric anal sphincter injury in 
women after spontaneous and operative vaginal delivery, gener-
alizing the episiotomy guidelines for spontaneous vaginal deliv-
ery to women with operative vaginal delivery may cause harm, 
particularly in nulliparous women and women who have a vag-
inal birth after cesarean delivery. In such women, more liberal 
use of an adequate mediolateral episiotomy with operative vag-
inal delivery, especially forceps, may be warranted, given the 
protective association between episiotomy and obstetric anal 
sphincter injury.
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