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ABSTRACT
Objectives: To determine trends and risk factors for
severe perineal trauma between 2000 and 2008.
Design: This was a population-based data study.
Setting: New South Wales, Australia.
Participants: 510 006 women giving birth to a
singleton baby during the period 2000–2008.
Main outcome measures: Rates of severe perineal
trauma between 2000 and 2008 and associated
demographic, fetal, antenatal, labour and delivery
events and factors.
Results: There was an increase in the overall rate of
severe perineal trauma from 2000 to 2008 from 1.4%
to 1.9% (36% increase). Compared with women who
were intact or had minor perineal trauma (first-degree
tear, vaginal graze/tear), women who were primiparous
(adjusted OR (AOR) 1.8 CI (1.65 to 1.95), were born
in China or Vietnam (AOR 1.1 CI (1.09 to 1.23), gave
birth in a private hospital (AOR 1.1 CI (1.03 to 1.20),
had an instrumental birth (AOR 1.8 CI (1.65 to 1.95)
and male baby (AOR 1.3 CI (1.27 to 1.34) all had a
significantly higher risk of severe perineal trauma. Only
giving birth to a male baby, adjusted for birth weight
(AOR 1.5 CI (1.44 to 1.58), remained significant, when
women with severe perineal trauma were compared
with all other women not experiencing severe perineal
trauma. This association increased over the study
period.
Conclusions: To our knowledge, this is the first time
that having a male baby has been found to exert such
a strong independent risk for severe perineal trauma
and the increasing significance of this in recent years
needs further exploration.

INTRODUCTION
Severe perineal trauma occurs in 0.5–10% of
the obstetric population1–4 and can occur
spontaneously during an unassisted vaginal
birth or as a result of obstetric intervention
such as episiotomy and/or instrumental
birth.5 6 Current Australian data reports rates
of 1.7%, which ranges from 1.1% in

Tasmania to 3% in the Australian Capital
Territory.7

Severe perineal trauma during childbirth is
defined as a third-degree tear, which involves
injury to the perineum involving the anal
sphincter complex; or a fourth-degree tear,
which involves injury to the perineum includ-
ing the external and internal anal sphincter
and rectal mucosa.8 There is some evidence
that the incidence of severe perineal trauma
may be increasing on an international
scale,4 9 but it is unclear if this is due to better
recognition and reporting or an actual rise.
Severe perineal trauma is associated with

maternal morbidity such as perineal pain,
incontinence and dyspareunia.10–12 The
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significant psychological ramifications of severe perineal
trauma are under-researched.13

Risk factors during the antenatal period associated
with an increased incidence of severe perineal trauma
include parity, maternal age, ethnicity and nutritional
status, as well as previous experience of perineal trauma,
fetal weight and abnormal collagen synthesis.14–16

Intrapartum risk factors include fetal presentation (eg,
occipito-posterior position), episiotomy (especially
midline), instrumental birth, prolonged second stage of
labour, birth position and shoulder dystocia.14 17–20

The aim of this study was to examine trends and risk
factors for severe perineal trauma in New South Wales
(NSW) between 2000 and 2008.

METHODS
Data sources
Birth data for the time period 1 July 2000 to 30 June
2008 of all singleton births was provided by the NSW
Department of Health as recorded in the NSW Midwives
Data Collection (MDC). This legislated, population-
based surveillance system contains maternal and infant
data on all births of ≥400 g birth weight or ≥20 weeks’
gestation. While there are around 65 hospitals repre-
sented in the data, and there are variations in severe
perineal trauma rates between hospitals in the NSW
maternity reports, the linked data used for this study
pooled all the hospitals and we were only able to separ-
ate out public and private hospitals.
The recording of perineal status was altered on MDC

in 2006. Prior to 2006, perineal status was recorded as
intact/graze, first-degree, second-degree, third-degree,
fourth-degree tear, episiotomy and combined episiotomy
and tear. Post 2006, combined episiotomy and tear was
removed. The two versions of the data were merged for
the purpose herein. The data item ‘Episiotomy Yes/No’
was also utilised. The accuracy of the recording of peri-
neal status has previously been shown to have a κ of 0.84
and 0.82 in two separate and individual studies.21 22 The
positive predictive values of , first-degree, second-degree,
third-degree and fourth-degree tears have been reported
as 76.6, 96.6, 72.8 and 100, respectively. For the purpose
of this study, group 1—intact/minor perineal trauma
includes women with intact perineal status, grazes and
first-degree tears (representing no or minor damage
with lower morbidity). Group 2—major perineal trauma
includes women with second-degree tears, episiotomy
and episiotomy and first-degree and second-degree
tears. Group 3—severe perineal trauma includes women
with third-degree, fourth-degree tears and episiotomies
with extension to third-degree and fourth-degree tears.
Mediolateral episiotomy is most commonly used in
Australia. Only women recorded as having a vaginal
delivery were included in this study. Fetal sex and gesta-
tion adjusted percentiles were calculated using the data
provided within the datasets.

Ethical approval was obtained from the NSW
Population and Health Services Research Ethics
Committee, Protocol No.2010/12/291.

Data analysis
Descriptive short-term and long-term morbidity asso-
ciated with all types of perineal trauma was produced
utilising SPSS V.19 (IBM) with contingency tables.
Associate factors between groups 1 and 2 (intact/minor
perineal trauma and major trauma) and 3 (severe peri-
neal trauma) and demographic data, antenatal, labour
and delivery events were analysed using logistic regres-
sion and multinomial regression techniques in a forward
stepwise fashion utilising the Wald method with the
inclusion of variables with a significance of p<0.01.
Frequency distributions were used to classify the popu-

lation and descriptive statistics of the morbidity out-
comes. Adjusted OR (AOR) was calculated between
factors and events and binary logistic regression techni-
ques were applied to potentially associated demo-
graphic, fetal, antenatal, labour and delivery events and
factors and the incidence of severe perineal trauma.
The time period of the study was divided into 3-year
epochs (2000–2002, 2003–2005, 2006–2008) when exam-
ining the trends in rates and associated factors for severe
perineal trauma. Birth weight centiles adjusted for sex
and gestation at birth were created from the data pro-
vided within the dataset. This was able to be undertaken
owing to the size of the dataset and increased the valid-
ity for accurate comparisons. Statistical results were pro-
duced using SPSS V.19 (IBM). The level of significance
was set at <0.001 to minimise the false-positive results in
this large cohort.

RESULTS
Between 1 July 2000 and 30 June 2008, there were
510 006 vaginal births. Nearly all of these births
occurred in hospital (95%) and 71% of the women were
born in Australia. Of the women giving birth vaginally,
14.2% had an instrumental birth and 0.6% had a
vaginal breech birth (table 1).
There was a significant increase in the overall rate of

severe perineal trauma from 2000 to 2008 from 1.4% to
1.9% (figure 1). This increase was most evident in the
category ‘third-degree tears’ and in the percentage of
women who had severe perineal trauma associated with
extensions following an episiotomy.
Results of univariate and stepwise regression models

are provided in table 2.
Compared with women who had an intact perineum

or minor perineal trauma ( first-degree tear and graze),
women who were primiparous (AOR 1.8 CI (1.65 to
1.95), were born in China or Vietnam (AOR 1.1 CI
(1.09 to 1.23), gave birth in a private hospital (AOR 1.1
CI (1.03 to 1.20), had an instrumental birth (AOR 1.8
CI (1.65 to 1.95) or had a male baby (AOR 1.3 CI (1.27
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to 1.34) all had a significantly higher risk of severe peri-
neal trauma.
When we compared women in two groups, those

having severe perineal trauma with those not having
severe perineal trauma, only the male sex (AOR 1.5 CI
(1.44 to 1.58) remained significant (table 3). We exam-
ined the changes over three epochs and found that this
trend was more significant in the last epoch than in the
first (figure 2). There was no evidence of a change in
mean overall birth weight over the study period time or
in male birth weight over the 90th centile (figure 3).
When the male sex appeared as a major risk factor for

severe perineal trauma, we examined other potential
associated factors including smoking. An examination of
smoking in NSW over the 8-year period showed an
overall decrease (4.2%; figure 4).

DISCUSSION
It appears that the incidence of severe perineal trauma
is increasing in NSW, particularly third-degree tears. The
finding that the male sex, following adjustment for
weight and gestation, is an independent risk factor for
severe perineal trauma is perplexing. The associated
effect of the male sex also increases over the time of the
study period. To our knowledge, this is the first time that
the male sex has been associated with severe perineal
trauma.
It is most likely a viable argument that certain features

of the male fetus, such as larger head circumferences23

or wider shoulder diameters, are somehow contributing
to this effect.24 25 Patumanond et al found that risk of
shoulder dystocia was higher in male infants compared
with female infants regardless of birth weight. It has also
been postulated that male infants produce higher levels
of growth hormones,26 that makes male infants have a
more solid body mass. Differences in male and female
body structure and composition (sexual dimorph-
ism)27 28 may be a plausible explanation. Literature
reports that male newborns are heavier, longer, have
larger heads, wider shoulder width, chest size and body
mass than females, though females have greater skin

Figure 1 Trends in severe perineal trauma by degree of

trauma and associated with extension of episiotomy (2000–

2008).

Table 1 Demographics and mode of birth of all women giving birth in NSW between 2000 and 2008 and in three time

epochs (2000–2002, 2003–2005, 2006–2008)

All women 2000–2002 2003–2005 2006–2008

Number of births 510006 160160 186310 163536

Age of women at delivery (mean and SD) 29.7 (5.55) 29.5 (5.51) 29.7 (5.53) 30.0 (5.60)

Percentage of primiparous women 40.6 40.2 41.0 40.4

Percentage of male babies 50.9 50.9 51.0 50.9

Place of birth

Hospital (%) 94.5 94.9 94.6 94.0

Birth centre (%) 3.30 3.2 3.2 3.7

Planned birth centre transferred to hospital (%) 1.30 1.1 1.4 1.4

Planned Home Birth (%) 0.20 0.2 0.2 0.2

Planned Home Birth transferred to Hospital (%) 0.01 0.0 0.0 0.0

Born Before Arrival 0.60 0.5 0.6 0.7

Type of birth

Normal vaginal delivery 85.3% 85.6 85.4 84.7

Forceps 4.8% 5.1 4.5 4.7

Ventouse 9.4% 8.6 9.6 10.0

Vaginal breech 0.6% 0.6 0.5 0.5

Country of birth of mother

Australia 71.6% 72.5 71.9 70.3

New Zealand 2.6% 2.4 2.6 2.7

England 2.2% 2.2 2.1 2.2

Vietnam 2.2% 2.2 2.2 1.9

China 2.1% 2.4 2.2 2.0

Lebanon 2.1% 2.1 1.9 2.2

Other 17.2% 17.2 17.2 18.6
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fold thickness.29 30 In the final weeks of pregnancy, male
infants lose fat and gain more weight than female
infants31 with the sexual dimorphism becoming more
pronounced. This, however, does not explain why the
male sex became more pronounced over time in this
study, particularly in recent years, unless sexual dimorph-
ism is changing.
Another possible explanation for the increasing

impact of the male sex on severe perineal trauma is the
decline in smoking over the past decade (4.2%). A study
published by Zaren et al found a negative effect on fetal
growth from maternal smoking to be more marked in
the male fetus than the female. This included birth
weight and mean biparietal diameter measurements.

The authors conclude that an intrauterine growth vel-
ocity and a different hormonal milieu are suggested as
possible explanations for the greater male susceptibil-
ity.32 In another study, we found that women who
smoked were significantly less likely to have an admis-
sion in the year following birth for vaginal repair follow-
ing primary repair, rectal/anal repair following primary
repair, fistula repair and urinary/fetal incontinence
repair associated with severe perineal trauma compared
with those who did not smoke.33 In other studies,
smoking has been found to be protective against the
development of pre-eclampsia.34

Other factors such as more intervention during birth
may also be having a subtle effect on this outcome.35

Table 2 Factors associated with severe perineal trauma compared with intact/minor trauma

Intact/minor Severe Unadjusted OR Adjusted OR p Value

Age (years)

12–25 97.7% 2.3% 1.1 (0.99 to 1.11)

26–35 97.6% 2.4% 1.0 (0.95 to 1.11)

>35 97.7% 2.3%

Parity

Multiparous 97.9 2.1% 1.8 (1.65 to 1.95) <0.0001

Primiparous 97.3 2.7% 1.3 (1.29 to 1.31)

Country of birth

Other 97.7% 2.3% 1.2 (1.05 to 1.30) 1.1 (1.09 to 1.23) *0.04

China/Vietnamese 97.4% 2.6%

Gestational diabetes

No 97.7% 2.3% 1.1 (0.94 to 1.20)

Yes 97.5% 2.5%

Hypertensive disorder of pregnancy

No 97.8% 2.2% 1.0 (0.85 to 1.1)

Yes 97.8% 2.2%

Level hospital of birth

1 98.1% 1.9% 1.0 (0.72 to 1.67)

2 97.9% 2.1% 1.2 (0.79 to 1.77)

3 97.7% 2.3% 1.2 (0.77 to 1.71)

4 97.8% 2.2% 1.2 (0.78 to 1.71

5 97.8% 2.2% 1.2 (0.81 to 1.79)

6 97.2% 2.8%

Hospital type

Public 97.7% 2.3% 1.2 (1.13 to 1.27) 1.1 (1.03 1.20) 0.004

Private 97.3% 2.7%

Onset of labour

Spontaneous 97.7% 2.3% 1.0 (0.97 to 1.10)

Induced 97.6% 2.4%

Delivery type

Normal vaginal delivery 97.8% 2.2% 0.8(0.59 to 1.18) 1.8 (1.65 to 1.95) <0.0001

Vaginal breech birth 98.0% 2.0% 2.0 (1.89 to 2.16)

Instrumental delivery 95.7% 4.3%

Epidural usage

No epidural 97.9% 2.1% 1.2 (1.12 to 1.30) 1.0 (0.94 to 1.10) 0.53

Epidural 97.5% 2.5%

Gender of baby

Female baby 98.2% 1.8% 1.6 (1.50 to 1.65) 1.3 (1.27 to 1.34) <0.0001

Male baby 97.1% 2.9%

Birth weight centile >90th

Yes 97.7% 2.3% 1.0 (0.95 to 1.12)

No 97.6% 2.4%
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Intervention during childbirth has increased signifi-
cantly in Australia in the last decade.7 Melamed et al
found that women carrying a male fetus were at
increased risk for operative delivery for non-reassuring
heart rate and failed instrumental birth. Other studies
have found male sex to be a risk factor for gestational
diabetes, cord complications, caesarean delivery, meco-
nium and low Apgars.36 Other studies show equivocal
outcomes,37 and there is still not a clear understanding
of the possible mechanisms between male sex and preg-
nancy outcome.35

We found that the rate of severe perineal trauma had
increased by 36% between 2000 and 2008 and much of
this increase was associated with third-degree tears.

There is evidence that the incidence of severe perineal
trauma may also be increasing on an international scale,
but it is unclear if this is due to better recognition and
reporting or an actual rise. Reporting can vary as well
when it comes to severe perineal trauma, with some
studies not including extensions to third-degree and
fourth-degree tears following episiotomy. We found
severe perineal trauma rate to be increased between
0.3% and 0.6% when these extensions were added.
Where the episiotomy rates are higher, such as in private
hospitals, this may lead to a serious underestimation of
severe perineal trauma rates and incorrect conclusions
being drawn.38 39 While in our study there were associa-
tions between primiparity, Asian ethnicity, private

Table 3 Factors associated with severe perineal trauma compared with no/all other trauma

No/all other trauma (%) Severe (%) Unadjusted OR Adjusted OR

Age (years)

12–25 98.4 1.6 1.0 (0.94 to 1.07)

26–35 98.4 1.6 1.0 (0.92 to 1.07)

>35 98.4 1.6

Parity

Multiparous 98.4 1.6 1.0 (0.96 to 1.05)

Primiparous 98.4 1.6

Country of birth

Other 98.4 1.6 1.0 (0.93 to 1.10)

China/Vietnamese 98.4 1.6

Gestational diabetes

No 98.4 1.6 1.0 (0.92 to 1.18)

Yes 98.4 1.6

Hypertensive disorder of pregnancy

No 98.5 1.5 1.0 (0.86 to 1.35)

Yes 98.5 1.5

Level hospital of birth

1 98.6 1.4 1.1 (0.74 to 1.72)

2 98.5 1.5 1.2 (0.78 to 1.75)

3 98.4 1.6 1.1 (0.76 to 1.68)

4 98.4 1.6 1.1 (0.76 to 1.69)

5 98.4 1.6 1.2 (0.78 to 1.72)

6 98.4 1.6

Hospital type

Public 98.4 1.6 1.0 (0.96 to 1.08)

Private 98.5 1.5

Onset of labour

Spontaneous 98.4 1.6 1.0 (0.97 to 1.08)

Induced 98.5 1.5

Delivery type

Normal vaginal delivery 98.5 1.5 0.87(0.62 to 1.23)

Vaginal breech 98.7 1.3 1.1 (1.01 to 1.16)

Instrumental delivery 98.3 1.7

Epidural usage

No epidural 98.5 1.5 1.0 (0.95 to 1.09)

Epidural 98.6 1.6

Gender of baby

Female baby 98.7 1.3 1.5 (1.44 to 1.58) 1.5 (1.44 to 1.58)

Male baby 98.1 1.7

Birth weight centile >90th

Yes 98.4 1.6 1.0 (0.95 to 1.12)

No 98.4 1.6
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hospital birth and instrumental birth when we compared
the severe perineal trauma group with the no/minor
perineal trauma group, this was not seen when com-
pared with all women not experiencing severe perineal
trauma. In previous prospective studies that we under-
took, a link was found between Asian ethnicity, primipar-
ity, instrumental birth and large infant birth weight.15 40

The apparent rise in severe perineal trauma needs to
be explored further to determine whether this is an
actual rise or is simply due to better identification and
reporting. Studies have shown that, with increased vigi-
lance and appropriate examination, the detection rate
of third-degree/fourth-degree tears are more than
doubled.2 41

Other possible explanations for the increase of obstet-
ric anal sphincter injuries may be related to changes in
clinical practice, including reclassification of third-
degree tears (Royal College of Obstetricians and
Gynaecologists Green-top Guideline No 29, 2007),
decreased skill in the appropriate use of episiotomy and
high intervention rates in childbirth.
The significant morbidity associated with severe peri-

neal trauma and the impact on women’s lives is still not
well understood and there are limited data on women’s
experiences.13 42 reported that approximately 30–50% of
women who sustain a third-degree or fourth-degree tear
will suffer some degree of perineal pain, chronic anal

incontinence, fecal urgency and dyspareunia (Sultan
et al, 1994).
There are significant advantages of using population-

based datasets such as MDC, including the size of the
dataset, the guaranteed accuracy of a validated dataset
and the anonymous nature of the results therein. The
limitations are the limited number of variables that are
included and the scarcity of specific information on
potential confounders; for example, we could not
control for shoulder dystocia and occipital posterior pos-
ition. We are reassured by previous validation studies,
however, that perineal status is very accurately
recorded.21 22 While we could control for birth weight,
which appears not to have increased over the study
period, we could not control for maternal body mass
index, which is known to have increased.43 44

CONCLUSION
There was a significant increase in the overall rate of
severe perineal trauma in NSW from 2000 to 2008,
reflecting observations from other studies. While primi-
parity, Asian ethnicity, birth in a private hospital, instru-
mental birth and male sex were significant risks for
severe perineal trauma compared with women with no
or minor trauma, only male sex remained significant
when compared with all women experiencing or not
experience severe perineal trauma. The association
between severe perineal trauma and male sex has
increased in more recent years and it is unclear why this
might be the case. More research is needed to deter-
mine why the severe perineal trauma rate is increasing
and whether there are population changes or iatrogenic
influences that may be behind this.
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