
INTRODUCTION

Third- and fourth-degree perineal lacerations have
been associated with anal incontinence.1 Epi-
siotomy has also been shown to be an independ-

ent risk factor for fecal and flatus incontinence.1,2 To
reduce pregnancy-associated anal dysfunction, it may
be useful to identify factors that predict both episiotomy
and severe perineal lacerations.

Previous studies have shown that the rates of episioto-
my have been decreasing.3,4 Weber concluded, in review
of U.S. episiotomy rates from 1979–1997, that the rate of
39% in 1997 was too high. Goldberg et al. showed that
the rate decreased in a single institution from 69.6% in
1983 to 19.4% in 2000. One of the principles behind
decreased episiotomy rates has been the use of restrictive
versus liberal episiotomy. Schlomer in a meta-analysis
showed episiotomy rates of 60% for liberal and 27% for
restricted episiotomy.2 Risk factors associated with epi-
siotomy include operative delivery, insurance status,
white versus black women, younger age, category of
obstetric provider, fetal macrosomia, prolonged second
stage of labor and epidural analgesia.1,2,5,6

Many studies have demonstrated predictors of severe
perineal lacerations. Angioli et al. from University of
Miami, in a review of 50,210 vaginal deliveries, con-
cluded that advanced age, primiparity, operative deliv-
ery, macrosomia and episiotomy were independent risk
factors for severe perineal lacerations.7 The role of epi-
siotomy as a significant predictor of severe perineal lac-
erations has been confirmed by others,5,8-14 but a recent
study by Handa looking at over 2 million vaginal deliv-
eries showed that episiotomy was protective, but the
authors raised a possibility of inconsistent documenta-
tion or coding.15 Other associations reported are epidur-
al analgesia, provider category, infant head, dystocia,
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Primiparity, birthweight, operative delivery and obstetrical
complications contribute to episiotomy and severe perineal
lacerations. Episiotomy correlates with Hispanics, while African
Americans correlate with severe perineal lacerations.

Objective: The purpose of this study was to identify risk fac-
tors for both episiotomy and severe perineal lacerations in a
large population from a single institution.

Study Design: This was a review of 66,224 vaginal deliveries
of African Americans or Hispanics delivering between 25–44
gestational weeks between 1981–2001. Univariate and mul-
tiple regression analysis were done as indicated.

Results: Independent predictors of episiotomy were: primi-
parity eight-fold, forceps delivery seven-fold, vacuum deliv-
ery five-fold, shoulder dystocia 3.6-fold, macrosomia 1.8-
fold, epidural analgesia 1.6-fold, postdates 1.5-fold,
Hispanics 1.4-fold. Independent predictors of severe per-
ineal lacerations were; macrosomia seven-fold, episiotomy
4.5-fold, primiparity 4.4-fold, shoulder dystocia 3.6-fold, aver-
age birthweight 3.5-fold, forceps delivery 2.6-fold, vacuum
delivery two-fold, epidural analgesia two-fold, African-
American 1.5-fold. Nonreassuring fetal heart rate patterns,
meconium and cord accidents appeared protective. 

Conclusion: Primiparous women with larger babies undergo-
ing operative delivery with epidural analgesia are at risk for
both episiotomy incisions and severe perineal lacerations.
Though Hispanics are more likely to have an episiotomy, they
are at significantly less risk for severe perineal lacerations com-
pared to African Americans. Even though episiotomy is inde-
pendently associated with severe perineal laceration, other
factors such as macrosomia and primiparity are as important.

Key words: primiparity ■ birthweight ■ obstetrics  ■ Latinos
■ African Americans
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oxytocin use.8-15 Median episiotomy has also been
shown to increase risk compared to mediolateral epi-
siotomy.5,7,13 The association with age is conflicting,
with some showing an association with older age7,15,16

and others with younger age.1,13

There are few reports on the influence of race on
severe perineal lacerations. Howard et al. suggested that
African Americans had lower severe perineal lacera-
tions compared to Caucasians,16 while another study

showed that Hispanics and American Indians were at
less risk than Caucasians,17 and Goldberg et al. showed
that Hispanics and African Americans were at decreased
risk while Asians were at increased risk compared to
Caucasians.8 However, there were no independently sig-
nificant differences among Caucasian, African Ameri-
cans and Hispanics in the study from Miami.7 The Cali-
fornian birth certificate database study showed that
Asians were at greater risk, while Native Americans and

Table 1. Clinical and demographic correlations of episiotomy: univariate analysis (n=66,224)

Episiotomy No Episiotomy P Value
Variable n=20,881 (32%) n=45,343 (68%) (Odds Ratio) 95% CI

ns: not significant; () standard error of the mean; * The total N for maternal age categories is 65470, (20644 for episiotomy and 44806
without episiotomy) 754 cases had inexplicable maternal ages and were excluded from this analysis. For the continuous variables of
maternal age, gestational age and birthweight; the mean & (standard error of the mean) for each group is reported. The categorical
levels are reported in separate rows and the percentages add up to 100% for each group.

Maternal Characteristics
Mean Maternal Age
Maternal Age Categories*

<20 years
20-34 years
≥35 years

Primiparity
Mean Gestational Age
Gestational Age Categories

≤32 weeks
33–36 weeks
37–41 weeks
≥42 weeks

Hispanic
African-American
Substance Abuse
Hypertensive Disorders
Antepartum Vaginal Bleeding
Diabetes
Infections
Other Medical Disorders

Labor and Delivery Characteristics
Nonreassuring Fetal Heart Rate
Dystocia
Cord Complications
Meconium 
Forceps Delivery
Vacuum Delivery
Shoulder Dystocia
Minimally Assisted Delivery
Epidural Analgesia
Postpartum Complications

Fetal–Neonatal Characteristics
Multiple Pregnancies
Mean Birthweight
Birthweight Categories

<2,500 g
2,500–3,999 g
≥4,000 g

Male Gender
Female Gender

22.83 (0.037)

6203 (30%)
13,696 (66.3%)

765 (3.7%)
12,796 (61%)
39.28 (0.015)

266 (1.3%)
1,568 (7.5%)

16,663 (79.8%)
2,384 (11.4%)
18,536 (33%)
2,345 (25%)

215 (1%)
556 (3%)
21 (0.1%)
260 (1%)

476 (2.3%)
294 (1.4%)

869 (4%)
404 (2%)
523 (3%)

1,377 (7%)
1,461 (7%)
838 (4%)

170 (0.8%)
134 (0.6%)
506 (2.4%)
149 (0.7%)

271 (1.3%)
3,339.4 (3.7)

1,097 (5.3%)
17,776 (85.1%)
2,008 (9.6%)
10,767 (32%)
10,114 (31%)

26.21 (0.028)

5,784 (12.9%)
34,283 (76.5%)
4,739 (10.6%)
6,999 (16%)
38.99 (0.01)

1,023 (2.3%)
4,101 (9%)

35,750 (78.8%)
4,469 (9.9%)
38,344 (67%)
6,999 (75%)
1,446 (3%)
594 (1%)
98 (0.2%)
717 (2%)

777 (1.7%)
510 (1.1%)

500 (1%)
126 (0.3%)
1,021 (2%)
2,378 (5%)
293 (0.6%)

3,420 (0.8%)
147 (0.3%)
3521 (8%)
491 (1%)

241 (0.5%)

642 (1.4%)
3,306 (2.8)

3,442 (7.6%)
37,398 (82.5%)
4,502 (9.9%)
22,846 (68%)
22,497 (69%)

<0.001

<0.001 (2.89)
<0.001 (0.603)
<0.001 (0.326)
<0.001 (2.184)

<0.001

<0.001 (0.559)
<0.001 (0.816)

0.005 (1.06)
<0.001 (1.179)
<0.001 (1.4)

<0.001 (0.32)
<0.001 (2.1)

<0.005 (0.465)
0.001 (0.78)
<0.001 (1.3)
0.002 (1.3)

<0.001 (3.9)
<0.001 (7)
0.46 (1.1)

<0.001 (1.3)
<0.001 (11.6)
<0.001 (5.4)
<0.001 (2.5)

<0.001 (0.077)
<0.001 (2.3)
<0.01 (1.4)

NS
<0.001

<0.001 (0.975)
<0.001 (1.216)

NS
<0.01 (1.05)

2.776, 3.01
0.593, 0.637
0.301, 0.352
2.146, 2.223

0.488, 0.640
0.768, 0.868
1.018, 1.104
1.118, 1.243

1.3, 1.4

0.27, 0.37
1.8, 2.3

0.29,0.75
0.68, 0.91
1.2, 1.5
1.1, 1.5

3.5, 4.4
5.8, 8.7
1, 1.2

1.2, 3.7
10.2, 13.1
4.8, 6.2
2, 3.1

0.07, 0.09
2, 2.6

1.1, 1.7

0.971, 0.979
1.162, 1.272
1.01, 1.08
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African Americans were at decreased risk compared to
Caucasians.15

Most of these previous studies are limited by small
numbers or are multicenter database studies. Few stud-
ies have evaluated all these variables in the same cohort
and in the same publication. Hence, we have used a sin-
gle large population database to review all these vari-
ables in the same cohort of patients. Thus, the objective
of this study was to evaluate risk factors for median epi-
siotomy and severe perineal lacerations in a single urban
institution among Hispanic and African-American
mothers. Our intent was to detect “new” risk factors
among African-American and Hispanic women and to
either confirm or refute findings from previous studies.
We hypothesized that ethnicity and other obstetrical fac-
tors may have an effect on both episiotomy and severe
perineal laceration rates. 

MATERIALS AND METHODS
This study is a retrospective review of deliveries per-

formed at a single institution from January 1, 1982 to
December 31, 2001. Institution review board approval
was obtained. The data were obtained from the depart-
mental electronic labor and delivery database. All cases

with incomplete records (for race, gender, birthweight,
gestational age), inaccurate birthweights, major congen-
ital anomalies, stillbirths, birthweights <500 g and
cesarean delivery were excluded. The study was restrict-
ed to infants between 25–44 weeks’ gestation who were
African-American or Hispanic. Caucasian and Asian
births comprised <5% of births and were excluded in
the analysis.

For the purpose of this study, the following classifi-
cation was used. Substance abuse included women who
reported the use of cocaine (approximately 85%) but
included heroin, PCP and alcohol abuse. Both chronic
hypertension and pregnancy-induced hypertension were
grouped as hypertensive disorders. Diabetes included
both gestational and pregestational diabetes. Infections
included mainly chorioamnionitis, sexually transmitted
diseases, confirmed vaginitis and urinary tract infec-
tions. Other medical disorders included mainly anemia,
thyroid dysfunction, epilepsy, asthma and cardiac dis-
ease. Nonreassuring fetal heart rate patterns were
described in the presence of prolonged decelerations,
persistent decreased variability, recurrent late decelera-
tions, persistent severe variable decelerations and sinu-
soidal patterns. Dystocia was the presence of the first

45%
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5%

0%

Episiotomy
Severe perineal lacerations
African-American

Vacuum delivery
Macrosomia
Minimally assisted delivery

Forceps delivery
Primiparity

1982–1986 1987–1991 1992–1996 1997–2001

Years

Figure 1. Frequency of median episiotomy, severe perineal lacerations, operative delivery, ethnicity,
primiparity and macrosomia by year of delivery
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stage of labor protraction, arrest or prolonged second
stage of labor. Cord complications were mainly nuchal
cords or cord prolapse. Meconium included any record
of amniotic stained fluid with meconium. Antepartum
vaginal bleeding included abruptions and indeterminate
bleeding before the onset of labor. Postpartum compli-
cations were mostly cases with postpartum hemorrhage
and retained placenta. Third and fourth perineal lacera-
tions were classified as severe perineal lacerations.
Minimal assisted delivery was a patient who delivered
outside the hospital, in the emergency room or before a

standard delivery set-up was available. Only median
episiotomy was used in this population. Throughout the
period of the study, episiotomy was always used restric-
tively rather than routinely.

Continuous variables were analyzed by independent
Student’s t tests and discrete variables by Chi-squared
tests. Multivariate logistic regression analysis was used
to assess independent risk factors associated with epi-
siotomy and severe perineal lacerations. For logistic
regression analysis, continuous variables were analyzed
as single categorical variable with multiple levels, and

Table 2. Clinical and demographic correlations of severe perineal lacerations: univariate analysis
(N=66224) 

Severe Perineal No Perineal
Lacerations Lacerations P Value

Variable n=658 (1%) n=65,566 (99%) (Odds Ratio) P Value

NS: not significant; () standard error of the mean; * The total N for maternal age categories is 65470, (646 for severe perineal lacerations
and 64824 without severe perineal lacerations) 754 cases had inexplicable maternal ages and were excluded from this analysis. For
the continuous variables of maternal age, gestational age and birthweight; the mean & (standard error of the mean) for each group is
reported. The categorical levels are reported in separate rows and the percentages add up to 100% for each group.

Maternal Characteristics
Mean Maternal Age
Maternal Age Categories*

<20 years
20–34 years
≥35 years

Primiparity
Mean Gestational Age (Weeks)
Gestational Age Categories

32 weeks or less
33–36 weeks
37–41 weeks
≥42 weeks

Hispanic
African-American
Hypertensive Disorders
Substance Abuse

Labor & Delivery Characteristics
Nonreassuring Fetal Heart Rate
Meconium 
Cord Complications
Epidural Analgesia
Shoulder Dystocia
Forceps Delivery
Vacuum Delivery
Episiotomy
Minimally Assisted Delivery

Fetal–Neonatal Characteristics
Multiple Pregnancies
Mean Birthweight
Birthweight Categories

<2,500 g
2,500–3,999 g
≥4,000 g

Male Gender
Female Gender

22.12 (0.195)

225 (34.8%)
406 (62.8%)
15  (2.3%)
519 (79%)

39.32 (0.048)

1 (0.2%)
41 (6.2%)

532 (80.9%)
84 (12.8%)
543  (1%)
115 (1.2%)

27 (4%)
4 (0.2%)

37 (6%)
24 (4%)
5 (0.8%)
28 (4%)
12 (2%)

107 (16%)
36 (6%)
558 (3%)

7 (1%)

2 (0.3%)
3,489.9 (18.9)

10 (1.5%)
551 (83.7%)
97 (14.7%)
365 (1.1%)
293 (9%)

25.17 (0.024)

11,762 (18.1%)
47,573 (73.4%)
5,489 (8.5%)
19,276 (30%)
39.08 (0.009)

1,288 (2%)
5,628 (8.6%

51,881 (79.1%)
6,769 (10.9%)
56,337 (99%)
9,229 (98.8%)

1,123 (2%)
1,657 (3%)

1,332 (2%)
3,731 (6%)
1,539 (2%)
969 (2%)

305 (0.5%)
1,647 (3%)
1,149 (2%)
100 (0.2%)
3,648 (6%)

911 (1.4%)
3,315 (0.04)

4,530 (6.9%)
54,623 (83.3%)
6,413 (9.8%)

33,248 (98.9%)
32,318 (99.15)

<0.001

<0.001 (2.4)
<0.001 (0.613)
<0.001 (0.257)
<0.001 (8.758)

<0.001

<0.001 (0.076)
<0.05 (0.708)

NS
<0.05 (1.27)
<0.05 (1.3)

<0.001 (2.5)
<0.005 (0.24)

<0.001 (2.9)
<0.05 (0.67)
<0.005 (0.4)
<0.001 (3)
<0.001 (4)

<0.001 (7.5)
<0.001 (3.2)

<0.001 (12.4)
<0.001 (0.18)

<0.05 (0.26)
<0.001

<0.001 (0.210)
NS

<0.001 (1.595)
<0.05 (1.2)

2.048, 2.838
0.522, 0.720
0.154, 0.429

7.268, 10.553

0.011, 0.540
0.515, 0.972

1.01, 1.6
1.1, 1.6

1.7, 3.6
0.09, 0.63

2.1,4
0.42, 0.94
0.12, 0.77
2.1, 4.4
2.2, 7.1
6.1, 9.3
2.3, 4.6
10, 15.4

0.09, 0.39

0.054, 0.868

0.112, 0.391

1.284, 1.981
1.04, 1.4
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the first level in the tables was used as the referent
group. Data analysis was performed using SPSS®

(Chicago, IL).

RESULTS
The total number of births during the study period was

90,767, and after restrictions and exclusions, there were
66,224 vaginal deliveries for analysis. The mean maternal
age was 25.14 (±0.02) years, mean gestational age was
39.08 (±0.01) weeks and mean birthweight was 3,316.76
(±2.23) g. There were 19,946 (30%) primiparous and
46,278 (70%) multiparous mothers. There were 9344
(14.1%) African Americans and 56,880 (85.9%) Hispan-
ics. Delivery was by forceps application in 1,754 (2.6%)
and assisted by vacuum in 1,185 (1.8%) mothers. Median

episiotomy was performed in 20,811 (32%), 1,644
(2.5%) had first- or second-degree perineal lacerations
and 658 (1%) had a severe perineal laceration.

Univariate analysis showed that the most significant
risk factors for sustaining an episiotomy were forceps
delivery, which increased the risk 12-fold, while dysto-
cia increased the risk seven-fold and vacuum delivery
five-fold. Other risk factors for episiotomy were nonre-
assuring fetal heart rate patterns, younger age, shoulder
dystocia, epidural analgesia, hypertensive disorders and
primiparity. Hispanics were 1.4 times at risk compared
to African Americans. Patients sustaining an episiotomy
had more postpartum complications. However,
advanced maternal age, substance use, minimally assist-
ed delivery, diabetes and preterm delivery seemed to

Table 3. Multivariate stepwise logistic regression analysis with episiotomy as the dependent variable 

Variable P Value Odds Ratio 95% CI for Odds Ratio
Lower Upper

Odds ratio* odds ratio between subjects who had variable versus those who did not have variable being analyzed; For each
category, the first group is the reference group and thus has an odds ratio of 1

Parity Categories
Multiparity
Primiparity

Maternal Age Categories
<20 years
20–34 years
≥35 years

Gestational Age Categories
≤32 weeks
33–36 weeks
37–41 weeks
≥42 weeks

Birthweight Categories
<2,500 g
2,500–3,999 g
≥4,000 g

Substance Abuse
Vacuum Delivery
Forceps Delivery
Epidural Analgesia
Nonprovider Delivery
Shoulder Dystocia
Diabetes
Dystocia
Hypertensive Disorders
Gender Categories

Female
Male

Ethnicity Categories
African-American
Hispanics

Year of Delivery Categories
1982–1986
1987–1991
1992–1996
1997–2001

<0.001

<0.005
<0.001

0.082
0.01

<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.05

0.052
<0.01

<0.05

<0.001

<0.001
<0.001
<0.001

1.000
8.013

1.000
0.917
0.574

1.000
1.177
1.299
1.457

1.000
1.420
1.866
0.730
5.006
7.189
1.611
0.097
3.615
1.221
1.281
1.220

1.000
1.047

1
1.388

1.000
0.540
0.487
0.289

7.664

0.870
0.520

0.979
1.082
1.203

1.285
1.659
0.618
4.312
6.207
1.381
0.081
2.818
1.033
0.998
1.054

1.007

1.303

0.516
0.459
0.253

8.378

0.965
0.633

1.416
1.55

1.764

1.568
2.099
0.863
5.813
8.327
1.880
0.117
4.638
1.442
1.644
1.411

1.089

1.479

0.564
0.516
0.329
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protect against episiotomy (Table 1).
Univariate analysis of risk factors for severe perineal

lacerations showed that episiotomy increased the risk 12
times, with forceps delivery increasing risk about eight
times, shoulder dystocia about four-fold and primiparity
8.7 times. Other significant risk factors were vacuum
delivery, epidural analgesia, nonreassuring fetal heart
rate patterns, hypertensive disorders, young age and
macrosomia. African Americans were 1.3 times at risk
than Hispanics. Substance abuse, meconium, cord com-
plications, multiple pregnancy, preterm delivery, low
birthweight, minimally assisted delivery and advanced

maternal age significantly decreased the risk of sustain-
ing a severe perineal laceration (Table 2).

There was a decrease in episiotomy rates from about
29.5% to 18% in the later years. The rates of macroso-
mia, forceps deliveries, primiparity and minimally
assisted deliveries decreased over the years. The inci-
dence of African Americans and vacuum deliveries
increased over the years. The rate of severe perineal lac-
erations decreased initially from 4.9% to 1.5% in the
latter years (Figure 1).

The multivariate logistic regression model to assess
the significant independent predictors of episiotomy is

Table 4. Multivariate stepwise logistic regression analysis with severe perineal lacerations as the
dependent variable

Variable P Value Odds Ratio 95% CI for Odds Ratio
Lower Upper

Odds ratio* odds ratio between subjects who had variable versus those who did not have variable being analyzed; For each
category, the first group is the reference group and thus has an odds ratio of 1

Maternal Age Categories
<20 years
20–34 years
≥35 years

Ethnicity Categories
Hispanics
African-American

Parity Categories
Multiparity
Primiparity

Year of Delivery Categories
1982–1986
1987–1991
1992–1996
1997–2001

Multiple Pregnancy
Hypertensive Disorders
Nonreassuring FHR
Substance Abuse
Meconium
Cord Accidents
Epidural Analgesia
Vacuum Delivery
Forceps Delivery
Shoulder Dystocia
Gestational Age Categories

≤32 weeks
33–36 weeks
37–41 weeks
≥42 weeks

Birthweight Categories
<2,500 g
2,500–3,999 g
≥4,000 g

Episiotomy
Gender Categories
Female
Male
Minimally Assisted Delivery

0.494
0.660

<0.001

<0.001

<0.001
<0.001
0.007
0.241
0.646
0.003
0.480
<0.01
<0.01
<0.005
<0.001
<0.001
<0.001

0.196
0.174
0.140

<0.001
<0.001
<0.001

0.054
0.188

1.000
1.063
0.884

1.000
1.542

1.00
4.432

1.000 
0.229
0.266
0.472
0.430
1.099
0.561
0.695
0.540
0.269
1.947
2.032
2.591
3.666

1.000
3.838
4.094
4.659

1.000
3.549
7.231
4.468

1.000
1.171
0.600

0.892
0.511

1.243

3.546

0.184
0.191
0.272
0.105
0.734
0.382
0.253
0.356
0.111
1.294
1.409
2.022
1.952

0.500
0.537
0.604

1.823
3.576
3.506

0.998
0.280

1.269
1.530

1.913

5.539

0.285
0.368
0.818
1.765
1.647
0.824
1.906
0.819
0.653
2.931
2.929
3.322
6.885

29.459
31.200
35.912

6.910
14.625
5.693

1.375
1.285
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shown in Table 3. All the variables that were significant
on univariate analysis were entered into the model. This
shows that primiparity independently increased the risk
eight times, while forceps delivery increased risk seven-
fold, vacuum delivery by five-fold and shoulder dysto-
cia by 3.6-fold. Other significant associations were
macrosomia (1.8 times), epidural analgesia (1.6 times),
postdates (1.5 times) and being Mexican American (1.4
times). Advanced maternal age, substance abuse and
minimally assisted delivery appeared to be independent-
ly protective.

Multivariate logistic regression model was also used
to evaluate the significant independent predictors of
severe perineal lacerations. Significant variables on uni-
variate analysis were entered into the model. Table 4
shows that macrosomia was the most significant risk fac-
tor increasing risk about seven-fold, while episiotomy
increased risk by 4.5 and primiparity by 4.4. Other signif-
icant predictors were shoulder dystocia (3.7-fold), aver-
age birthweight (3.6-fold), forceps delivery (2.6-fold),
vacuum delivery two-fold, epidural analgesia (two-fold)
and being African American (1.5-fold). Nonreassuring
fetal heart rate patterns, meconium and cord complica-
tions appeared to independently decrease the risk.

Comment
The rate of 1% perineal lacerations in a population of

66,224 deliveries is lower than other previous reports—
such as 15% from Quebec,12 5.85% from the California
hospital study,15 10% from Goldberg8—but closer to
2.2% reported from Miami.7 This may be related to a low-
er rate of episiotomy in this study (31% versus 36–67%
reported from other institutions).3,5,7,12 In this population,
all the patients were Medicaid or charity patients, and
about 90% of deliveries were attended by residents with
the remaining 10% attended by midwives who worked
alongside with the residents. Thus, the low use of epidural
analgesia, Medicaid insurance status of the whole popu-
lation and a residency training institution status could
have contributed to the low perineal laceration rate.

In this population, where restrictive episiotomy was
practiced, young primipara with larger babies and post-
term having obstetrical complications such as diabetes
and hypertensive disorders with operative vaginal deliv-
eries were at risk of episiotomy. Since this is a residency
training program, we could not examine the effects of
obstetrics provider category but we looked at minimally
assisted deliveries, which showed a strong protective
effect. An interesting finding was that substance abuse
was an independent predictive protective factor regard-
less of other factors. In addition to the known associa-
tion of substance abuse with lower birthweight, other
possible mechanisms could be effects on uterine con-
tractions, labor duration, pain perception and other
unknown factors. Dystocia, which was predictive on
univariate analysis, was not predictive on regression

analysis, suggesting that its effects are mediated through
other factors.

The results agree with the findings in previous reports
that birthweight, primiparity, episiotomy and operative
vaginal deliveries are the most significant risk factors for
perineal laceration.7,8,12-15 Even though episiotomy was a
significant risk factor with an odds ratio (OR) of 4.5,
macrosomia was an even greater predictor with an OR of
7, and primiparity was comparable with an OR of 4.4.
Unlike other studies,1,7,13,15,16 which showed an association
with age, in this study, there was no independent associa-
tion with the parturient’s age. Other interesting findings
were that obstetrical emergencies, such as cord complica-
tions, meconium-stained amniotic fluid and nonreassur-
ing fetal heart rate patterns, were associated with a
decreased risk. Since cesarean deliveries were excluded
in this analysis, it is possible that providers were more
likely to perform a cesarean delivery in cases with antici-
pated difficult vaginal deliveries and allowed “easier
obstetrical emergencies” to deliver vaginally.

While Hispanic ethnicity was an independent risk
factor for episiotomy with an increased risk of 1.4
times, African Americans were actually at greater risk of
1.5-fold for severe perineal lacerations. Most previous
studies have compared African Americans to Cau-
casians and, to our knowledge, this is the first study
comparing African Americans to Hispanics. These vary-
ing rates between ethnic groups may relate to differ-
ences in perineal anatomy, connective tissue make-up
and function.16,18

The limitation of this study is that it is a retrospective
one using labor and delivery records collected over
approximately 20 years. However, the accuracy of the
data is high, since the data were entered by labor and
delivery nurses, reviewed by residents, presented in
departmental meetings monthly and reviewed by the
chief of obstetrics. Despite the time period of the study,
regression analysis showed that the identified risk fac-
tors were still independently predictive.

This current study, to our knowledge, utilizes one of
the largest number of cases from a single institution.
Unlike previous studies, risk factors for both episiotomy
and severe perineal lacerations are presented from the
same population, including a detailed analysis of all
obstetrical complications. It also allowed an analysis
between two ethnic groups of Hispanics and African
Americans.

The identification of factors that predict episiotomy
and severe perineal lacerations could be used clinically
to reduce pregnancy-associated anal dysfunction. The
results of this study suggest that the combination of epi-
siotomy and operative delivery should probably be
avoided, especially in primipara with suspected macro-
somia. Though Hispanics are more likely to have an epi-
siotomy, they are at significantly less risk for severe per-
ineal lacerations compared to African Americans. Thus,
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more caution may be needed in African-American
women in the setting of “difficult vaginal deliveries.”
Even though episiotomy independently increases the
risk for severe perineal laceration, it should be remem-
bered that other factors such as macrosomia and primi-
parity are as important. More research into anatomical
factors that may explain differences in laceration rates
among ethnic groups may be warranted. These data sug-
gest that the policy of restrictive episiotomy, cautious
use of operative vaginal delivery and prevention of
macrosomia (by good glycemic control of diabetic preg-
nancies) may assist in decreasing the risk of perineal
lacerations. Given that factors such as primiparity and
epidural analgesia cannot not be manipulated, careful
attention to the associated deliveries may also help in
decreasing the risk of perineal laceration. In conclusion,
recognition of prenatal and intrapartum factors that
increase the risk of episiotomy and severe perineal lac-
erations may have clinical relevance in decreasing the
risk of anal dysfunction in parturient women.
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