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Synopsis: Increased body mass index was associated with a reduced incidence of

minor perineal trauma.

Abstract

Objective: To investigate the association between perineal trauma at childbirth and
maternal body mass index (BMI), and estimate the risk of perineal trauma among

different BMI groups.

Methods: Data were retrospectively assessed from all vaginal deliveries in a UK
tertiary maternity unit between 1999 and 2014. Associations between BMI at booking
and first- and second-degree tears (minor perineal trauma), third- and fourth-degree
tears (obstetric anal sphincter injuries [OASIS]), and frequency of instrumental
deliveries were assessed. Multivariate logistic regression included the factors BMI
(weight in kilograms divided by the square of height in meters), age, ethnicity,
smoking, parity, pregnancy length, episiotomies, instrumental delivery, and birth

weight.

Results: Data from 45 557 deliveries were used. Compared with women with a
normal BMI (<25), odds of minor perineal trauma were significantly reduced among
women with obesity (BMI 30 to <35; odds ratio [OR] 0.91, 95% confidence interval

[CI] 0.84-0.99) or severe obesity (BMI 235; OR 0.87, 95% CI 0.77-0.98). OASIS
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was not significantly associated with BMI. Instrumental delivery rates were higher
among women with normal BMI (5936/27 107, 22.0%) than among those with severe

obesity (284/2032, 14.0%).

Conclusion: Increased BMI at booking was associated with a reduced incidence of

minor perineal trauma at delivery, but was not associated with OASIS.

1 INTRODUCTION

Obesity in women is defined as a body mass index (BMI, calculated as weight in
kilograms divided by the square of height in meters) of at least 30, or a body fat
percentage of at least 30% [1]. In 2014, 22% and 27% of all pregnant women in the

UK were reported to be overweight and obese, respectively [2].

Obesity in pregnancy is associated with complications such as spontaneous
abortion, thromboembolism, hypertensive disorders, gestational diabetes, and
preterm delivery, among others [3]. Furthermore, obese women experience more
complications during labor and delivery, including induction of labor, epidural failure,

increased rates of cesarean delivery, and shoulder dystocia [4].

Vaginal delivery can result in perineal trauma; in the UK, 85% of women who deliver
vaginally are reported to sustain some degree of perineal tear [5]. The main

contributing factors are nulliparity, forceps delivery, longer duration of second stage
of labor, and higher birth weight [6]. However, there are conflicting reports regarding

the association between obesity and childbirth-related perineal trauma. Some
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studies have reported a lower risk of obstetric anal sphincter injuries (OASIS) with
increasing BMI by comparison with women with a normal BMI (odds ratio [OR] 0.47,
95% confidence interval [Cl] 0.28-0.78) [7,8], whereas others have demonstrated a
significant association between obesity and significant perineal trauma, whereby the
probability of trauma is increased by 78% for obese women [9,10]. These
discrepancies could reflect differences both in the study populations and in obstetric

practice.

The primary aim of the present study was to investigate further the association
between obesity and perineal trauma in a large single-center maternity department in
the UK. A secondary aim was to determine the association between high BMI and

instrumental delivery.

2 MATERIALS AND METHODS

The present retrospective observational cohort study assessed data from all women
who delivered at St George’s University Hospital, London, UK, between January 1,
1999, and December 31, 2014. The only exclusion criteria were delivery by cesarean
and missing BMI information. The study was registered with the local audit
department. Ethical approval and informed consent were not required because the
study included data collected during standard practice and it was a retrospective

audit (chart review) of all deliveries during the study period.
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Data on all deliveries were acquired from the electronic patient database. The
primary outcome measures were the associations between BMI and perineal trauma
at vaginal delivery, and BMI and rate of instrumental delivery. Outcomes were
grouped as first-, second-, third-, and fourth-degree tears, and intact perineum with
spontaneous vaginal delivery. The women were stratified into four categories on the
basis of BMI: less than 25 (normal and underweight), 25 to less than 30

(overweight), 30 to less than 35 (obese), and higher than 35 (severely obese).

The secondary outcome measures were the associations between perineal
lacerations and BMI, age (<20, 21-25, 26-30, 31-35, 36—40, and >40 years),
ethnicity (white, black, Subcontinental Asian, Southeastern Asian, and other),
smoking, parity (nulliparous and multiparous), pregnancy length, episiotomy,
instrumental delivery, and birth weight (cutoff point 4 kg); these variables have

previously been associated with childbirth perineal trauma and might be confounders

[9].

The data were analyzed using SPSS version 21 (IBM, Armonk, NY, USA).
Multivariate logistic regression was performed to assess the associations between
perineal trauma and BMI with normal weight used as the reference group. Perineal
tears were grouped for these analyses into minor perineal trauma (first- and second-
degree tears), and OASIS (third- and fourth-degree tears). All secondary outcome
variables were included in the final model. P<0.05 was considered statistically

significant.
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3 RESULTS

Among 67 278 women who delivered during the study period, 21 721 (32.0%) were
excluded, including 13 004 (19.3%) who delivered by cesarean and 8717 (12.9%)
who had missing information regarding BMI or perineal tears. Thus, data from

45 557 deliveries were analyzed.

Among the study population, the most common ethnic background was white

(n=24 071, 52.3%), followed by black (n=7332, 17.3%), Subcontinental Asian
(n=6691, 15.1%), Southeastern Asian (n=2402, 5.6%) and other (n=5061, 7.5%).
The median age was similar in all BMI groups (Table 1). The highest BMI was
observed among black women, followed by Subcontinental Asian women (Table 1).
Overall, first- and second-degree perineal tears were the most common outcomes of

vaginal delivery (Table 2).

The frequency of instrumental deliveries decreased with increasing BMI (Figure 1).
Patients with a BMI of less than 25 had the highest rate of instrumental deliveries
(5963/27 107, 22.0%) and severely obese women had the lowest rate (284/2032,

14.0%) (Figure 1).

Multivariate analysis was performed to identify factors associated with minor tears
(Table 3) and OASIS (Table 4). For both types of injury, increasing BMI was
inversely associated with risk; however, the association was not significant for

OASIS. As compared with the reference group of white women, black women had a
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lower risk of OASIS (P<0.001), and Southeastern Asians had the highest risk
(P<0.001). Instrumental delivery was the most significant risk factor for OASIS
(P<0.001). Smoking decreased the risk of perineal trauma, whereas primiparity,

pregnancy length, and birth weight increased it (all P<0.001).

4 DISCUSSION

The present study found that 73% of women experienced some form of perineal
trauma, in keeping with previous reports [5]. Our OASIS rate of 3.5% also is within
the range reported previously [11]. The risk of both minor and major perineal
lacerations was lower for obese women; however, the “protective” effect of obesity
was not statistically significant for the latter category (i.e. OASIS). This is in line with
previous reports, including studies in Sweden and the USA [7,12]. The common
finding among the studies is that higher BMI is protective for perineal trauma. In the
Swedish study, however, the risk of minor perineal trauma was positively associated,
whereas OASIS was negatively associated, with increasing BMI [7]. The authors
suggested that, because it was a nationwide study, the possibly highly significant
results might be attributed to the large sample size rather than to large effect sizes.
The study in the USA demonstrated an inverse relationship between increasing BMI
and OASIS, but the association was significant only among primiparous women and

not among multiparous women [12].

Similar results were reported in another Swedish study of only primiparous women
[8]; thus, parity seems to play a part in these associations. As compared with
multiparous women, primiparous women are reported to have a 7.2-fold higher risk

of OASIS during vaginal delivery [12]. This is in line with the present study, which
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found an OR of 8.6 for primiparous women. The differences in the studies might
possibly reflect variations in obstetric practice. For example, episiotomy, which has
been shown to slightly increase the risk of OASIS [13], has a rate of 6% among
nulliparous and 1% among multiparous women in Sweden [14], whereas the rate of
episiotomy in the present study (18%) is in agreement with average findings in the

UK (15%) [15].

By contrast with a previous report [16], the rate of instrumental deliveries was lower
among women with high BMI in the present study. However, another study has also
shown that these women might have a lower rate of instrumental deliveries [17]. This
finding might be explained by the fact that some obese women have low gestational

weight gain and benefit from a significantly reduced risk of instrumental delivery [18].

There is no consensus so far on the reasons for the lower incidence of perineal
trauma among obese women. Some have argued that metabolic changes in these
women can lead to decreased myometrial contractility, caused by reduced calcium
flow or increased cholesterol levels in myometrial tissue [19], and thus to less

precipitous labor.

The “protective” effect of obesity might be due to the mechanical properties of the
perineum in obese women; however, it has been suggested that skin strength is
generally weaker among these women. An association has been demonstrated

between high BMI in pregnancy and the presence of striae gravidarum [20], which in
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turn is associated with collagen abnormalities leading to skin laxity [21] and weaker
mechanical properties [22]. This could translate into a clinical association between
striae gravidarum and perineal tearing [23]. The protective effect of obesity might
also be due to a thicker subcutaneous fat layer. However, further biomechanical

research is needed in this area.

Similar to a previous study [24], black women were less likely to sustain perineal
tears compared with Southeastern Asian women in the present study. Also in line
with a previous report [25], smoking seemed to have a protective effect against
perineal tears. Despite this negative association, smoking in pregnancy should be
strongly discouraged owing to morbidities such as birth defects and intrauterine
growth restriction. Future research should explore in more detail the role of parity,
low gestational weight gain, and biomechanical properties of tissue in obese

pregnant women.

The strength of the study is the large sample size covering a long period.
Additionally, the analysis assessed several confounding variables that are known to
affect the risk of perineal trauma. Another strength involves the quality of the data
collected. Data were collected from one institution, which reduces the risk of bias
caused by differences in data collection or practices. In cases of OASIS, the Risk
Management Team crosschecked data entries in patient’s medical and electronic
notes, thereby ensuring their accuracy. Last, the data included an ethnically

heterogeneous population.
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The present study has some limitations. First, as a retrospective chart review, the
data might have been subject to reporting or coding errors. The accuracy of the data
was dependent on the entry made by the individuals who input them, and the data
were not cross-verified from the medical records except for the cases of third- and
fourth-degree tears. Although the effect of confounders was reduced by performing
multivariable logistic regression analysis, there remained the risk that some potential
confounders were not considered. Last, a considerable amount of data were
incomplete, particularly for BMI, leading to the exclusion of 8717 (13.0%) women

from the study cohort.

In conclusion, the negative association between increasing BMI and perineal trauma
has shown that obesity in pregnancy is not universally associated with adverse
events. The rate of instrumental deliveries also seemed to be lower for obese
women. The risk of childbirth-related perineal trauma was associated with
primiparity, increasing pregnancy length and birth weight, and instrumental delivery.
Black ethnicity and smoking reduced the risk of OASIS. Basic and translational
research could shed light on pathophysiological mechanisms and changes in
collagen status or other tissue effects, which might explain the observations in the

present study and others.
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Figure legend

Figure 1 Frequency of instrumental delivery according to body mass index

(calculated as weight in kilograms divided by the square of height in meters).
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Table 1 Age and ethnicity among the BMI groups.?

BMI No. of Age,y Ethnicity
women
(n=45 55
7)
White Black Asian, Asian, Other
(n=24 071) (n=7332) subcontine south- (n=5061)
nt eastern
(n=6691) (n=2402)
<25 27107 30.9 15791 3028 3847 1576 3017
(59.5) (13-53) (65.6) (41.3) (57.5) (65.6) (59.6)
25to 12079 30.6 5705 2427 2001 593 1422
<30 (26.5) (13-53) (23.7) (33.1) (29.9) (24.7) (28.1)
30 to 4339 30.6 1805 (7.5) 1276 656 (9.8) 173 (7.2) 430 (8.5)
<35 (9.5) (14-54) (17.4)
>35 2032 30.8 770 (3.2) 601 (8.2) 187 (2.8) 60 (2.5) 192 (3.8)
(4.5) (14-50)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by the square

of height in meters).

% Values are given as number (percentage) or median (range).

Table 2 Frequency of perineal trauma in the study population (n=45 557).

Perineal trauma

No. (%)

Intact perineum

12 064 (26.5)

1st/2nd degree tear

23523 (51.6)

3rd/4th degree tear

1615 (3.5)

Episiotomy

8355 (18.3)
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Table 3 Risk factors associated with first- and second-grade perineal tears by multivariate
logistic regression.

Factor Odds ratio (95% confidence interval) P value
BMI

<25 1 —

25 to <30 1.04 (0.98-1.11) 0.163

30to <35 0.91 (0.84-0.99) 0.03

235 0.87 (0.77-0.98) 0.02
Non-smoker 3.90 (2.89-5.29) <0.001
Age,y

<20 1 -

21-25 1.01 (0.90-1.13) 0.852

26-30 0.97 (0.87-1.08) 0.589

31-35 1.00 (0.90-1.11) 0.953

36-40 0.98 (0.87-1.10) 0.718

>40 1.08 (0.88-1.32) 0.48
Ethnicity

White 1 -

Black 0.47 (0.44-0.50) <0.001

Asian 1.18 (1.08-1.26) <0.001
(Subcontinental)

Asian 1.39 (1.23-1.57) <0.001
(Southeastern)

Other 0.74 (0.67-0.81) <0.001
Primiparous 2.63 (2.49-2.78) <0.001
Pregnancy length 3.20 (2.90-3.53) <0.001
Instrumental delivery 2.57 (2.26-2.93) <0.001
Birth weight <4 kg 0.47 (0.36-0.62) <0.001

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by the square

of height in meters).
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Table 4 Risk factors associated with third- and fourth-grade perineal tears by multivariate
logistic regression.

Factor Odds ratio (95% confidence interval) P value
BMI

<25 1 -

25 t0 <30 1.14 (0.99-1.30) 0.058

30to <35 0.89 (0.71-1.10) 0.275

>35 0.88 (0.63-1.23) 0.446
Non-smoker 2.28 (2.09-2.48) <0.001
Age

<20 1 -

21-25 0.95 (0.73-1.23) 0.693

26-30 0.93 (0.73-1.19) 0.57

31-35 0.95 (0.75-1.21) 0.69

36-40 1.1 (0.85-1.43) 0.473

>40 1.15 (0.74-1.8) 0.527
Ethnicity

White 1 -

Black 0.39 (0.32-0.48) <0.001

Asian 2.08 (1.78-2.43) <0.001

(Subcontinental)

Asian 2.97 (2.39-3.69) <0.001

(Southeastern)

Other 0.82 (0.74-0.89) <0.001
Primiparity 8.60 (7.46-9.83) <0.001
Pregnancy length 10.90 (6.97-16.92) <0.001
Instrumental delivery 13.90 (11.83-16.43) <0.001
Birth weight <4 kg 0.12 (0.08-0.18) <0.001

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by the square
of height in meters).
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