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Factors associated with nipple trauma
in the maternity unit
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Abstract

Objective: To identify factors associated with nipple trauma in women breastfeeding exclusively in a maternity

unit.

Methods: This was a case-control study that recruited 146 recently-delivered mothers in rooming-in wards: 73
cases, defined as women with nipple trauma, and 73 controls, defined as women free from this pathology. Women
breastfeeding exclusively were tested daily for a diagnosis of nipple injury, identified using a magnifying glass.
Sociodemographic, obstetric and neonatal variables were studied. A logistic regression model was used for statistical

analysis.

Results: Cases and controls proved to be comparable in terms of their sociodemographic variables, although the
women with nipple trauma were more likely not to be living with a partner. The following variables were found to be
factors associated with nipple trauma: primiparity (OR 3.16; 95%CI 1.19-8.42), not living with a partner (OR 3.25;
95%CI 1.18-8.93), turgid and/or engorged breasts (OR 12.31; 95%CI 4.48-33.78), semi-protruding and/or malformed
nipples (OR 4.69; 95%CI 1.50-14.62), and depigmentation of nipples (OR 13.98; 95%CI 4.43-44.06).

Conclusion: Primiparity, not living with a partner, turgid and/or engorged breasts, semi-protruding and/or
malformed nipples, and depigmentated nipples are associated with nipple trauma.

J Pediatr (Rio J). 2009,;85(4):341-345: Nipple injury, breastfeeding, case-control studies, risk factors, women’s

health.

Introduction

Nipple injury is a breast disorder with an incidence
varying from 11 to 96% of women who breastfeed during
the first week after delivery.1-# It has also been observed
that 80 to 95% of these women exhibit some type of nipple
pain and that 26% exhibit extreme pain,2 which has a
negative impact on breastfeeding duration.> The observable

consequences of this include early breastfeeding cessation®
and an increased likelihood of bottlefeeding, which leads to
weaning due to the use of artificial nipples.”

Nipple trauma has been identified as being a disorder
resulting from incorrect positioning and latching-on during
breastfeeding. Therefore, the most important intervention
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for reducing its occurrence is the education of women
on correct breastfeeding techniques, starting during
pregnancy.3

Nevertheless, it has been observed that other factors can
also contribute to nipple trauma.2:8-12 Since both domestic
and international publications dealing with this issue are
rare, this study was designed in order to investigate which
maternal and neonatal factors may contribute to the
development of nipple trauma in women breastfeeding
exclusively in a maternity unit.

Identification of associated factors can increase
knowledge on the subject and contribute to the development
of preventative actions which could minimize not only the
appearance of the pathology but also its consequences.

Methods

This was an unpaired case-control study undertaken
at the Hospital Sao Paulo belonging to the Universidade
Federal de S3ao Paulo (UNIFESP), in Sao Paulo, Brazil.
The study enrolled recently-delivered mothers of singleton
babies on exclusive breastfeeding and with weights greater
than 2,500 g, selected from the rooming-in wards. The
cases were women with nipple trauma, defined as any
type of wound or pathological change to the nipple
skin (fissures, scratches, erosion, ecchymosis, marks or
blisters).13 The controls were recently-delivered mothers
with healthy nipples who had given birth during the same
period. The exclusion criterion was infants with palate or
tongue malformations.

The study was approved by the Research Ethics
Committee at UNIFESP and patients were enrolled after
signing a Free and Informed Consent Form. Data collection
was carried out between September 2004 and May 2005
by one of the investigators, who has more than 5 years’
experience in this area. Women who met the eligibility
criteria were interviewed daily and both breasts were
examined with the aid of a magnifying glass in order to
identify the presence or absence of nipple trauma. For
each case identified, a control was sought with the same
admission conditions, during the first 72 hours. The data
collected were recorded on forms designed specifically
for this study. It should be pointed out that all of the
mothers at this institution were given general guidance
on breastfeeding by health professionals according to a
care protocol, although the hospital does not have the
Baby-Friendly certification. The data recorded during the
interview were as follows:

Maternal variables:

- age;

- educational level (in years of education);

- skin color (defined as white or brown/black, self-re-
ported);
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- marital status;

- primiparity;

- preparation of nipples during pregnancy [two vari-
ables: yes or no and correct (exposure to the sun)
or incorrect (use of creams and abrasives such as
sponges)L/14/15];

- condition of breasts after delivery [responses: flac-
cid (soft), turgid (full and hard) or engorged (pain-
ful)10.167;

- nipple type [responses: protruding (90° angle between
nipple and areola), not protruding/ semi-protruding
(angle of more than 180° between nipple and areola)
or malformedi7];

- nipple pigmentation [defined as nhormal (homogeneous
color throughout entire nipple) or partial or total depig-
mentation (nipple color different from areola)!3].

Neonatal variables:
- sex;
- birth weight;
- time of first breastfeeding.

The chi-square test and Student’s t test were used to
analyze the sample. Odds ratios (OR) with 95% confidence
intervals (95%CI) were calculated from the univariate
analysis in order to identify relationships between possible
associated factors and nipple trauma. A non-conditional
logistic regression model was used to evaluate the
combined association of independent variables with the
condition of the women (cases or controls). The initial
multivariate analysis model comprised those variables
selected by the raw analysis (p < 0.10). The sample size
calculation specified enrollment of 140 women, taking
into account need for 10 to 15 patients for each of the
independent variables to be analyzed using the logistic
regression model. The database was stored on Epi-Info®
and Stata version 6.

Results

A total of 146 recently-delivered mothers were enrolled
during the period studied, 73 of whom had nipple trauma
(cases) and 73 who did not (controls). Some of the study
variables were recorded with the objective of characterizing
the study group. In terms of these variables, the cases
and controls were comparable, with the exception of the
number of women with a partner, which was greater in
the group without traumas (Table 1).

The univariate analysis detected significant associations
between nipple trauma and living with a partner, turgid
and/orengorged breasts, semi-protruding and/or malformed
nipples, nipple depigmentation and first breastfeed within
1 hour of birth (Table 2).

The initial logistic regression model included those
explanatory variables with greater statistical significance
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and those cited in the literature as factors that can trigger
the development of nipple trauma. The multivariate logistic
regression analysis identified the following factors as being
associated with nipple trauma: primiparity, not living with
a partner, turgid and/or engorged breasts, semi-protruding
and/or malformed nipples, depigmentation of nipples and
breastfeeding within the first hour after birth. (Table 3).
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Discussion

This study demonstrated that primiparity, turgid and
engorged breasts, semi-protruding/malformed nipples
and depigmentation of the nipples are all factors that
are associated with the development of nipple trauma in
recently-delivered mothers whose children are on exclusive
breastfeeding while in the maternity unit. Breastfeeding

Table 1 - Distribution of sociodemographic variables within the study population

Variables Cases (n = 73) Controls (n = 73) p
Age of mother (years) 26.34+6.61 26.93+6.61 0.591"
Educational level of mother (years in education) 8.84+2.77 8.32+2.75 0.263"
Lives with partner (%) 55 65 0.0317
Gestational age > 37 weeks (%) 69 66 0.347°F
Female child (%) 37 33 0.508"
Birthweight of child (grams) 3,193.70+363.37 3,142.47+398.32 0.418"

Values shown as mean + standard deviation.
* Student’s ttest.

t Chi-square.
Table 2 - Results of the univariate analysis with confidence intervals, by maternal variables and group (Sdo Paulo, Brazil,

2008)

Cases (n = 73) Controls (n = 73)

Characteristics n (%) n (%) OR 959%CI p
White skin 36 (49) 31 (42) 1.32 0.69-2.53 0.406
Living with partner 55 (75) 65 (89) 0.38 0.15-0.93 0.031
Primiparous 28 (38) 23 (31) 1.35 0.68-2.68 0.381
Preparation of nipples during pregnancy 35(48) 14 (19) 3.88 1.85-8.15 0.001
Incorrect preparation of nipples during pregnancy 33 (94)" 13 (93)* 1.27 0.11-15.23 0.851
Turgid and/or engorged breasts 34 (47) 18 (25) 2.61 1.29-5.29 0.007
Semi-protruding or and/or malformed nipples 14 (19) 04 (5) 4.04 1.26-12.93 0.013
Nipple depigmentation 27 (37) 10 (14) 3.64 1.60-8.26 0.001
First feed more than 1 hour after birth 23 (31) 39 (53) 0.40 0.19-0.83 0.007
95%Cl = 95% confidence interval; OR = odds ratio.
T For the variable incorrect preparation, the numbers included in the analysis were: n = 35 cases and n = 14 controls.
Table 3 - Final results from the adjusted logistic regression model for nipple trauma (Sao Paulo, Brazil, 2008)
Variable Cases (n) Controls (n) Raw OR Adjusted OR 95%CI
Not living with partner 18 08 1.32 3.24 1.18-8.93
Primiparous 28 23 1.35 3.16 1.19-8.42
Turgid and/or engorged breasts 34 18 2.61 12.31 4.48-33.78
Semi-protruding and/or malformed nipples 14 04 4.04 4.68 1.50-14.62
Nipple depigmentation 27 10 3.64 13.98 4.43-44.06
Breastfeeding within 1 hour of birth 50 34 0.40 11.62 3.93-34.32

95%CI = confidence interval; OR = odds ratio.
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within the first hour after birth was associated with nipple
trauma. Living with a partner was a protective factor against
the development of nipple trauma.

A review of the literature did not identify Brazilian
studies that had dealt with the factors associated with
nipple traumas, with the exception of two studies which
discussed breastfeeding technique (position and latching
on) with relation to traumas.3:18

A study carried out in the United States observed that
parity is one factor related to nipple injury, in virtue of
inexperience with breastfeeding technique, demonstrating
a greater incidence of nipple injuries among primiparous
women.19 Ourstudy also identified that primiparous mothers
were more likely to suffer nipple injuries than women with
more than one child (95%CI 1.19-8.42).

Authors report that breast engorgement makes it more
difficult for newborn infants to latch on correctly, due to
distension and edema of the nipple and areolar region.18:20
The results of our study confirm that nursing mothers with
turgid and/or engorged breasts are more likely to develop
nipple injury (95%CI 4.48-33.78). It is worth pointing out
that the trauma itself can cause or aggravate engorgement,
since mothers extend the time between feeds or don’t feed
due to the pain involved.16

With reference to the type of nipple, it was observed
that both semi-protruding and malformed nipples caused
difficulties with latching on while suckling and were more
easily traumatized.® One study found that 15.4% of
women had malformed nipples, demonstrating a positive
association between weaning and nipple anomalies (relative
risk = 5.6).21 The women in our study who had malformed
nipples exhibited a greater likelihood of trauma, when
compared with women with protruding nipples (95%CI
1.50-14.62).

Another cause has been suggested for the development
of lesions is depigmentation of the nipple and areolar
region, resulting from the use of creams during pregnancy.®
Little research has been done to investigate whether this
depigmentation has a direct effect on the occurrence of
nipple injury. Our study identified a greater chance of nipple
trauma among women with depigmented nipples (95%CI
4.43-44.06).

Another finding of our study was an association between
nipple trauma and breastfeeding during the first hour after
birth (95%CI 3.93-34.32). This practice is the fourth step
in the Baby Friendly Hospital Initiative, based on benefits
described in the literature.22 It is believed that the result
found here is related to incorrect positioning and latching-
on when the child is offered the breast, and not to the
step itself.

Our study also confirmed that not living with a partner
was a factor associated with nipple trauma (95%¢CI 1.18-
8.93). There are no studies that have directly related this

Nipple trauma in the maternity unit - Coca KP et al.

variable to nipple traumas, but partners have been described
as important sources of breastfeeding support.23:24 It is
believed that not living with a partner may make mothers
more insecure, making the breastfeeding process more
difficult. Further studies should be conducted to explain
this association.

Other causes of nipple trauma that have been suggested
in the literature include lack or incorrect guidance during
the prenatal8-® and postnatal periods,2> in addition to pale
skin13:16,19 and male infants.12

With reference to preparing nipples during pregnancy,
studies contraindicated the use of creams, oils and ointments
and the use of sponges towels,13:26 since they can provoke
peeling of the skin in the nipple and areolar region, make the
nipples more sensitive and predispose to the occurrence of
nipple trauma.20 In our study, incorrect nipple preparation
was not associated with the occurrence of trauma. However,
more women in the case group than in the control group
exhibited this practice.

Skin color was not a determinant of the occurrence of
injuries, which is in agreement with the literature, which
states that there is no evidence for such a correlation,
although some applications have reported a higher proportion
of traumas among women with pale skin.12/19

With relation to infants of male sex, in our study no
differences were observed between the groups in terms of
sex, in common with another study carried out with women
in rooming-in wards at a University Hospital in Brazil.12

Our study was able to measure an association between
certain factors and nipple trauma. Nevertheless, the use of a
larger patient sample may make it possible to identify other
risk factors and to reduce the large confidence intervals.

Based on what has been discussed above, we emphasize
the importance of postnatal care, which should be directed
at the correct positioning and latching-on techniques
standardized by the World Health Organization,27 particularly
for primiparous women and those with semi-protruding
and/or malformed nipples. The initial feeding phase should
be supervised by the healthcare team in order to emphasize
testing areolar flexibility and removing excess milk from
the ampullary area before starting to feed.

The identification of women with factors associated
with nipple traumas makes it possible to intervene earlier
in order to avoid the occurrence of trauma or to provide
guidance and act upon its effects. It also makes it
possible to establish health promotion actions, which are
easily forgotten in primary healthcare, such as Women'’s
Healthcare Programs.
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