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pisiotomy in the United States: has anything changed?
lizabeth A. Frankman, MD; Li Wang, MS; Clareann H. Bunker, MPH, PhD; Jerry L. Lowder, MD, MSc
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BJECTIVE: The objective of the study was to describe episiotomy
ates in the United States following recommended changes in clinical
ractice.

TUDY DESIGN: The National Hospital Discharge Survey, a federal
ata set sampling inpatient hospitals, was used to obtain data based on
nternational Classification of Diseases, Clinical Modification, 9th re-
ision, diagnosis and procedure codes from 1979 to 2004. Age-ad-
usted rates of term, singleton, vertex, live-born spontaneous vaginal
elivery, operative vaginal delivery, cesarean delivery, episiotomy, and
nal sphincter laceration were calculated. Census data for 1990 for
omen 15-44 years of age was used for age adjustment. Regression
nalysis was used to evaluate trends in episiotomy.

ESULTS: The rate of episiotomy with all vaginal deliveries decreased
009;200:573.e1-573.e7.
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pontaneous vaginal delivery declined from 5% in 1979 to 3.5% in
004. Rates of anal sphincter laceration with operative delivery in-
reased from 7.7% in 1979 to 15.3% in 2004. The age-adjusted rate of
perative vaginal delivery declined from 8.7 in 1979 to 4.6 in 2004,
hereas cesarean delivery rates increased from 8.3 in 1979 to 17.2 per
000 women in 2004.

ONCLUSION: Routine episiotomy has declined since liberal usage
as been discouraged. Anal sphincter laceration rates with spontane-
us vaginal delivery have decreased, likely reflecting the decreased
sage of episiotomy. The decline in operative vaginal delivery corre-
ponds to a sharp increase in cesarean delivery, which may indicate
hat practitioners are favoring cesarean delivery for difficult births.
rom 60.9% in 1979 to 24.5% in 2004. Anal sphincter laceration with Key words: cesarean delivery, episiotomy, operative vaginal delivery

ite this article as: Frankman EA, Wang L, Bunker CH, et al. Episiotomy in the United States: has anything changed? Am J Obstet Gynecol
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lthough episiotomy was proposed
by Ould1 as early as 1742 to facili-

ate “difficult deliveries,” it was not pop-
larized until the 1920s by prominent
bstetricians including DeLee2 and
omeroy.3 As the medical community
egan to view birth as a medical proce-
ure performed in a hospital rather
han a physiologic process occurring at
ome, surgical incision of the peri-
eum (episiotomy) was advocated for

he prevention of maternal injury and
mprovement of fetal outcomes. Pur-
orted fetal benefits included a de-
reased risk of asphyxia because of a
hortened second stage of labor and

rom the Division of Urogynecology, Departm
eproductive Sciences, Magee-Womens Hosp
edicine (Drs Frankman and Lowder), and t
ffice of Clinical Research, University of Pitts
A.

resented at the 29th Annual Scientific Meeting
hicago, IL, Sept. 4-6, 2008.

eceived July 15, 2008; revised Oct. 6, 2008; a
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ecreased frequency of fetal skull frac-
ures and cephalohematomas.2,3

Subsequent studies demonstrated sig-
ificant risks associated with episiotomy,

ncluding anal sphincter laceration, fecal
nd urinary incontinence, rectovaginal
stula, perineal pain, dyspareunia, and
reater blood loss as compared with vag-
nal delivery without episiotomy.4-9 A
etailed review of the literature regard-

ng the risks and benefits of episiotomy
y Thacker and Banta10 concluded that
here is no clearly defined evidence for
he efficacy of the routine use of episiot-
my and encouraged the study of epi-
iotomy through randomized, con-

t of Obstetrics, Gynecology, and
l, University of Pittsburgh School of
linical and Translational Science Institute,
gh (Ms Wang and Dr Bunker), Pittsburgh,

he American Urogynecologic Society,

pted Nov. 17, 2008.

24153 from the National Center for Research
titutes of Health (NIH), and the NIH Roadmap
ponsibility of the authors and do not
IH. Information on NCRR is available at
(
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MAY 2009 Americ
rolled trials. They further stated that “if
women) were fully informed as to the
vidence for benefit and risk in the face
f demonstrable risks, it is unlikely that
omen would readily consent to having

outine episiotomies.”10 Despite the
isks and increased awareness of patient
utonomy, episiotomy remained one of
he most commonly performed proce-
ures in the United States in 1997.11

In 1999, the Cochrane Database of
ystematic Reviews presented recom-
endations based on a review of ran-

omized trials comparing restrictive vs
outine use of episiotomy. Based on the
ecreased risks of posterior perineal
rauma, the decreased need for suturing,
nd fewer complications related to
ound healing, a restrictive policy of

pisiotomy was recommended.12

The primary objective of this study was
o describe the rates of episiotomy in the
nited States from 1979 to 2004. Second-

rily, we sought to compare the trends and
dentify variables associated with cesarean
elivery, spontaneous vaginal delivery, op-
rative vaginal delivery, episiotomy, and
nal sphincter laceration.

ATERIALS AND METHODS
he National Hospital Discharge Survey
en
ita

he C
bur

of t

cce

R0
l Ins
res
r N
NHDS) is a federal dataset compiled by

an Journal of Obstetrics & Gynecology 573.e1
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he National Center for Health Statistics.
his dataset is a national probability

ample of nonfederal short-stay hospi-
als in the United States based on ap-
roximately 270,000 inpatient records
cquired from 466 hospitals annually.
he overall dataset error rate for final di-
gnoses and procedures is 1.0% and
.7%, respectively.13

This database was used to obtain in-
ormation regarding spontaneous vagi-

TABLE 1
Age-adjusted rates of spontaneous
operative vaginal delivery, and ces
for women aged 15-44 years in the

Year
Spontaneous
vaginal delivery

Operative
vaginal d

1979 38.1 8.7
...................................................................................................................

1980 39.1 8.5
...................................................................................................................

1981 39.6 8.2
...................................................................................................................

1982 39.7 7.5
...................................................................................................................

1983 39.2 6.8
...................................................................................................................

1984 36.9 6.6
...................................................................................................................

1985 35.6 6.5
...................................................................................................................

1986 33.9 6.1
...................................................................................................................

1987 34.8 6.8
...................................................................................................................

1988 33.9 6.1
...................................................................................................................

1989 35.0 6.7
...................................................................................................................

1990 35.7 6.8
...................................................................................................................

1991 35.6 6.7
...................................................................................................................

1992 34.5 6.8
...................................................................................................................

1993 36.7 6.9
...................................................................................................................

1994 36.3 7.0
...................................................................................................................

1995 35.5 6.9
...................................................................................................................

1996 39.1 6.6
...................................................................................................................

1997 39.3 6.6
...................................................................................................................

1998 39.9 6.9
...................................................................................................................

1999 38.8 5.7
...................................................................................................................

2000 37.1 5.2
...................................................................................................................

2001 37.3 5.0
...................................................................................................................

2002 36.8 5.0
...................................................................................................................

2003 36.9 4.9
...................................................................................................................

2004 36.7 4.6
...................................................................................................................

...................................................................................................................
a Age-adjusted rates per 1000 women based on 1990 United
Frankman. Episiotomy in the United States: has anything
al deliveries, operative vaginal deliver- i

73.e2 American Journal of Obstetrics & Gynecolo
es, and cesarean deliveries between 1979
nd 2004. Using International Classifica-
ion of Diseases, Clinical Modification, 9th
evision (ICD-9-CM) diagnosis and
rocedure codes, 3 cohorts were identi-
ed: spontaneous vaginal deliveries, op-
rative (forceps- and vacuum-assisted)
aginal deliveries, and cesarean deliver-
es. Singleton, term, live-born, vertex de-
iveries were included in the analysis.

ultiple gestations and preterm deliver-

ginal delivery,
an delivery
ited Statesa

ery
Cesarean
delivery Total deliveries

8.3 3,089,673
..................................................................................................................

8.4 3,189,203
..................................................................................................................

9.7 3,304,947
..................................................................................................................

9.7 3,315,607
..................................................................................................................

11.0 3,331,489
..................................................................................................................

11.1 3,199,389
..................................................................................................................

11.9 3,164,318
..................................................................................................................

12.1 3,052,268
..................................................................................................................

12.9 3,168,048
..................................................................................................................

12.4 3,037,831
..................................................................................................................

12.2 3,103,730
..................................................................................................................

12.5 3,234,575
..................................................................................................................

12.2 3,169,627
..................................................................................................................

12.2 3,079,451
..................................................................................................................

12.1 3,188,672
..................................................................................................................

11.3 3,105,509
..................................................................................................................

10.1 2,961,316
..................................................................................................................

10.7 3,167,437
..................................................................................................................

10.5 3,152,252
..................................................................................................................

11.7 3,279,982
..................................................................................................................

11.1 3,096,380
..................................................................................................................

11.2 3,022,345
..................................................................................................................

12.8 3,124,149
..................................................................................................................

14.1 3,179,419
..................................................................................................................

15.5 3,263,249
..................................................................................................................

17.2 3,338,268
..................................................................................................................

82,319,134
..................................................................................................................

es census data.
ged? Am J Obstet Gynecol 2009.
es (� 37 weeks’ gestational age) were ex- 2

gy MAY 2009
luded. Deliveries complicated by mal-
resentation, placenta praevia, vasa
raevia, placental abruption, and uterine
upture were also excluded. Both diag-
osis and procedure codes were used to
eflect a change in coding practices in the
ate 1980s that favored the use of proce-
ure codes.
To determine episiotomy rates, ICD-

-CM codes for episiotomy (73.6 for spon-
aneous delivery; 72.1, 72.21, and 72.31 for
orceps-assisted vaginal delivery; and 72.71
or vacuum-assisted vaginal delivery) were
sed. Anal sphincter laceration rates in the
pontaneous and operative vaginal deliv-
ry cohorts were determined using ICD-
-CM codes for third- and fourth-degree
erineal lacerations (664.20, 664.21,
64.24, 664.30, 664.31, and 664.34). Age-
djusted rates for deliveries, episiotomy,
nd anal sphincter laceration were calcu-
ated using 1990 census data for women
5-44 years of age. For accuracy, age ad-
ustment and frequencies were calculated
or each year from 1979 to 2004. Popula-
ion weighting ratio adjustments were per-
ormed according to the NHDS study
esign.13

Univariable analysis using the �2 test
as performed to identify demo-
raphic variables associated with epi-
iotomy, operative vaginal delivery,
nd cesarean delivery. Multivariable
ogistic regression was used to assess
actors independently associated with
hese procedures. Linear regression
as used to assess trends in episiotomy

ate over the study time period. Statis-
ical analysis was performed using
PSS (version 15.0; SPSS, Inc, Chicago,
L). Statistical significance was evalu-
ted at the P � .05 level.

ESULTS
uring the study period, estimated total

nnual deliveries per year remained sta-
le (3,089,673-3,338,268). Similarly,
ge-adjusted rates (AARs) of spontane-
us vaginal delivery were stable over the
tudy period (38.1 deliveries per 1000
omen to 36.7 per 1000 women). The
ARs of all operative vaginal deliveries
ecreased markedly from 8.7 per 1000
omen in 1979 to 4.6 per 1000 women in
va
are
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eliv
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004. Rates of cesarean delivery in-
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reased dramatically from 8.3 in 1979 to
7.2 in 2004 (Table 1).
Rate of episiotomy with all vaginal de-

iveries decreased from 60.9% in 1979 to
4.5% in 2004 (Figure 1). During the

FIGURE 1
Age-adjusted rates from 1979 to 20

rankman. Episiotomy in the United States: has anything cha

FIGURE 2
Age-adjusted rates of episiotomy p

rankman. Episiotomy in the United States: has anything cha
tudy period, more than 26.9 million
pisiotomies were performed. Episiot-
my with spontaneous vaginal delivery
ecreased, whereas episiotomy with op-
rative vaginal delivery remained high

in the United States

d? Am J Obstet Gynecol 2009.

100 vaginal deliveries from 1979 to 2

d? Am J Obstet Gynecol 2009.
MAY 2009 Americ
Figure 2). Episiotomy with forceps-as-
isted vaginal delivery declined (83.2%
n 1979 to 11.7% in 2004), whereas epi-
iotomy with vacuum-assisted vaginal
elivery increased (0.7% in 1979 to

4 in the United States
04

nge
er 00

nge
an Journal of Obstetrics & Gynecology 573.e3
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FIGURE 3
Age-adjusted rates of episiotomy per 100 operative deliveries from 1979 to 2004 in the United States

rankman. Episiotomy in the United States: has anything changed? Am J Obstet Gynecol 2009.
FIGURE 4
Age-adjusted rates of anal sphincter laceration per 100 vaginal
deliveries from 1979 to 2004 in the United States

rankman. Episiotomy in the United States: has anything changed? Am J Obstet Gynecol 2009.
73.e4 American Journal of Obstetrics & Gynecology MAY 2009
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8.1% in 2004; Figure 3). These changes
ere associated with a shift in obstetric
ractices favoring vacuum-assisted vag-

nal delivery over forceps-assisted vagi-
al delivery. The overall rate of forceps-
ssisted vaginal deliveries decreased
rom 8.2 per 1000 women in 1979 to 0.8
er 1000 women in 2004, and vacuum-
ssisted vaginal deliveries increased from
.1 per 1000 women in 1979 to 3.7 per
000 women in 2004.
Using linear regression, the rate of epi-

iotomy with vaginal delivery decreased
y 1.4% (P � .001) per year from an in-
ercept rate in 1979 of 60.9% between
979 and 2004. When episiotomy with
pontaneous vaginal delivery was ana-
yzed separately, episiotomy rates de-
reased by 1.4% (P � .001) per year from

TABLE 2
Demographic characteristics of wo
deliveries in the United States, 197
Characteristic 1979, n (%)

Agea 24.9 � 5.2
...................................................................................................................

Race
..........................................................................................................

White 2,149,068 (69.6)
..........................................................................................................

African American 463,265 (15.0)
..........................................................................................................

Other 0 (0)
..........................................................................................................

Not stated 477,340 (15.4)
...................................................................................................................

Marital status
..........................................................................................................

Married 2,428,648 (78.7)
..........................................................................................................

Single 492,012 (15.9)
..........................................................................................................

Divorced 41,655 (1.3)
..........................................................................................................

Other 75,272 (2.4)
..........................................................................................................

Not stated 52,086 (1.7)
...................................................................................................................

Insurance
..........................................................................................................

Private 1,985,300 (64.2)
..........................................................................................................

Government 560,151 (18.1)
..........................................................................................................

Other 544,222 (17.7)
..........................................................................................................

Not stated 0 (0)
...................................................................................................................

Geographic region
..........................................................................................................

Midwest 864,600 (28.0)
..........................................................................................................

Northeast 625,128 (20.2)
..........................................................................................................

South 1,036,896 (33.6)
..........................................................................................................

West 563,049 (18.2)
...................................................................................................................
a Mean � standard deviation.
Frankman. Episiotomy in the United States: has anything
rate of 53.4% in 1979 over the study d
nterval. Similarly, an analysis of episiot-
my rates with operative vaginal delivery
emonstrated a 1.2% per year decrease
P � .001) from a rate in 1979 of 84.0%
etween 1979 and 2004.
Overall AARs of anal sphincter lacera-

ion did not change between 1979 and
004 (4.5-5.0%). When AARs of anal
phincter laceration were evaluated by
aginal delivery type, the rates were high-
st among women undergoing operative
aginal delivery. The AAR for anal
phincter laceration for operative vagi-
al delivery increased from 7.7% in 1979

o 20.5% in 1996, followed by a decrease
o 15.3% in 2004. For spontaneous vag-
nal delivery, the rate of anal sphincter
aceration increased from 5% in 1979 to
peak of 8.9% in 1987 and then steadily

n with vaginal and cesarean
004
1991, n (%) 2004, n (%)

26.4 � 5.8 27.4 � 6.1
..................................................................................................................

..................................................................................................................

1,798,859 (56.7) 1,839,898 (55.2)
..................................................................................................................

426,889 (13.5) 338,492 (10.1)
..................................................................................................................

224,885 (7.1) 248,201 (7.4)
..................................................................................................................

718,994 (22.7) 911,677 (27.3)
..................................................................................................................

..................................................................................................................

1,408,226 (44.4) 1,308,431 (39.3)
..................................................................................................................

576,603 (18.2) 765,143 (22.9)
..................................................................................................................

41,429 (1.3) 32,959 (1.0)
..................................................................................................................

443,600 (14.0) 15,102 (0.4)
..................................................................................................................

699,769 (22.1) 1,216,633 (36.4)
..................................................................................................................

..................................................................................................................

1,664,929 (52.5) 1,710,831 (51.2)
..................................................................................................................

1,073,005 (33.8) 1,351,468 (40.5)
..................................................................................................................

320,491 (10.2) 235,326 (7.1)
..................................................................................................................

111,202 (3.5) 40,643 (1.2)
..................................................................................................................

..................................................................................................................

718,540 (22.7) 643,213 (19.3)
..................................................................................................................

532,052 (16.8) 475,045 (14.2)
..................................................................................................................

1,139,494 (35.9) 1,350,101 (40.4)
..................................................................................................................

779,541 (24.6) 869,909 (26.1)
..................................................................................................................

ged? Am J Obstet Gynecol 2009.
ecreased to 3.5% in 2004 (Figure 4). p

MAY 2009 Americ
Table 2 demonstrates the demo-
raphic characteristics of women under-
oing episiotomy. Data are reported at 3
ime points (1979, 1991, and 2004) to
haracterize the population over the
tudy period. Multivariable logistic re-
ression demonstrated characteristics of
omen who underwent episiotomy.
omen who delivered spontaneously

nd underwent episiotomy were less
ikely to be black (odds ratio [OR], 0.551;
5% confidence interval [CI], 0.550-
.552), single (OR, 0.660; 95% CI, 0.659-
.661), have nonpublic/nonprivate in-
urance (OR, 2.41; 95% CI, 2.39-2.44),
nd live in the Midwest (OR, 1.06; 95%
I, 1.058-1.062). Similar findings were
btained for women undergoing episiot-
my with operative vaginal delivery.

OMMENT
he most important finding of this study

s that episiotomy use markedly and con-
istently declined between 1979 and
004. Although attention was first drawn
o the risks of episiotomy more than a
uarter century ago by Thacker and
anta,10 it appears that attitudes and
ractices of clinicians have only recently
egun to reflect evidence-based recom-
endations. A lag between dissemina-

ion of evidence and change in clinical
ractice is common.14 Altering practice
atterns regarding episiotomy may be
articularly difficult for clinicians who
rained when episiotomy was taught as
n important step in performing any
aginal delivery.
Decreasing rates of episiotomy have

orresponded with decreasing age-ad-
usted rates of anal sphincter laceration.

owever, rates of episiotomy and anal
phincter laceration remain high for op-
rative vaginal delivery (50.1% and
5.3% in 2004, respectively). Episiotomy
nd operative vaginal delivery are 2 well
nown risk factors for anal sphincter lac-
ration.15-17 The high rates of anal
phincter laceration associated with for-
eps- and vacuum-assisted vaginal deliv-
ries are likely the direct result of contin-
ed use of episiotomy with these
rocedures.
Long-term consequences of severe
me
9-2
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ence of flatus; liquid, soft, and/or solid
tool; perineal pain; dyspareunia; and
ectovaginal fistula.5,18 Persistent (up to
-9 months after delivery) anal inconti-
ence symptoms are present in 17-50%
f women with a clinically recognized
hird- or fourth-degree perineal lacera-
ion with primary repair at deliv-
ry.4,19-22 These complications may be
evastating, affecting a woman’s overall
ealth, self-esteem, and relationship
ith her baby and her partner. Avoid-

nce of episiotomy is an important step
o decrease anal sphincter laceration
ates and the associated sequelae.

Vacuum-assisted delivery was more
ommon than forceps-assisted vaginal
elivery during the study period. It ap-
ears that vacuum-assisted vaginal de-

ivery has become the preferred route for
ractitioners who perform operative
aginal delivery. We also found an over-
ll decline in overall operative vaginal
elivery. This decrease corresponds to a
ramatic increase in cesarean delivery.
lthough we cannot draw any direct
onclusions from this observation, this
rend suggests that cesarean delivery may
e the favored route for difficult births.
hether this reflects a training issue, a
edicolegal issue, or both is unclear.

ewer providers are receiving adequate
raining in operative delivery, particu-
arly forceps.23 As fewer providers finish
esidency with a skill set that includes
perative vaginal delivery, we are likely
o observe further declining rates of for-
eps- and vacuum-assisted delivery. It is
lso possible that patients’ choice of
ode of delivery may be playing a role in

he increasing trend of cesarean delivery.
The strengths of this study include the

se of the NHDS, one of the most com-
rehensive, publicly funded, accessible
atabases available. Use of this dataset al-

owed us to examine trends in obstetric
ractice for more than 82 million deliv-
ries during a 26-year period. Demo-
raphic variables associated with episiot-
my were similar to those found by other
esearchers.11,24,25

Several authors have raised concerns
egarding the accuracy of coding for anal
phincter laceration at the time of hospi-
al discharge. These concerns reflect gen-

ral coding practices and are not limited p

73.e6 American Journal of Obstetrics & Gynecolo
o this database. The overall dataset error
ate for final diagnoses is 1.0% and 0.7%
or procedures.13 Using ICD-9-CM
odes, Brubaker et al26 found that 23% of
aginal deliveries involving anal sphinc-
er laceration were coded incorrectly at
he time of hospital discharge. Because
he NHDS relies on ICD-9-CM coding,
ncorrect and/or inaccurate coding of di-
gnoses, procedures, and complications
ill result in underestimates of the fre-
uency of anal sphincter laceration and a

oss of important epidemiologic infor-
ation regarding delivery. Although our

tudy may underestimate the rate of anal
phincter laceration, it is important to
ocus on the trends that we have identi-
ed and their associated implications for

he clinical care of our patients.
The ideal rate of episiotomy remains

nclear. Although rates are at an all-
ime low, practice patterns among
mall provider groups and single insti-
utions in the United States indicate
hat we may be able to achieve a lower
ate of episiotomy. At the University of
an Francisco, the episiotomy rate for
pontaneous vaginal delivery de-
reased from 86.8% (1976) to 10.4%
1994).27 Between 1984 and 1994, this
rovider group also decreased episiot-
my use with operative vaginal deliv-
ry from 94.4% to 35.7%.28 Similarly,
he overall episiotomy rate decreased
rom 69.6% (1983) to 19.4% (2000) at
homas Jefferson University Hospital

n Philadelphia.24 Although the impe-
us for change and educational efforts
n these institutions was not clearly dif-
erent from the beliefs and knowledge
egarding episiotomy in the United
tates, the rates of episiotomy declined
ore rapidly and resulted in a lower

adir in these institutions as compared
ith nationwide rates (Figures 1 and
). The findings of these providers set a
recedent regarding lower episiotomy
ates and provide reassurance that
ewer episiotomies may be performed
ithout additional maternal or fetal
orbidity.
We are encouraged by the 2006 Amer-

can College of Obstetricians and Gyne-
ologists (ACOG) practice bulletin on
pisiotomy, which promotes a restrictive

olicy regarding episiotomy use.29 Edu- C

gy MAY 2009
ational publications such as the ACOG
ractice bulletins are commonly read ev-

dence-based tools, which many clini-
ians use as a means to remain current
n standard of care and new treatments.
ngoing publication of recommenda-

ions and issues related to episiotomy
nd operative vaginal delivery will assist
n keeping these important issues at the
orefront of clinical practice and resident
ducation. Research regarding trends
nd outcomes of episiotomy, spontane-
us delivery, and operative vaginal deliv-
ry is equally important in facilitating
he impact of these procedures on wom-
n’s health. We are hopeful that, with
hese ongoing efforts, the rate of episiot-
my and associated sequelae will con-
inue to decline. f
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