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Abstract

Objectives: to analyze the effectiveness on health education to prevent nipple trauma in
breastfeeding compared to other interventions.

Methods: systematic literature review was carried out in January 2019, according to
PRISMA recommendations. The searches were conducted in Cinahl, PubMed, Web of Science,
Scopus, and in the references cited in the selected articles. The studies were assessed for
quality and level of evidence according to the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE).

Results: twelve studies were selected, all conducted at the maternities. The interventions
were classified in two categories: health education on breastfeeding and the use of nipple
covers. Health education on breastfeeding presents a moderate level of evidence on the
prevention of nipple trauma. There is a moderate to high level of evidence on the positive
effects of guaiazulene, gel or peppermint water applied in the postpartum period to prevent
nipple trauma.

Conclusion: health education on breastfeeding with clinical demonstration is an impor-
tant strategy to prevent nipple trauma and requires more than one educational approach. The
use of nipple covers requires some consideration, since they must be removed prior to breast-
feeding. All interventions were conducted in the postpartum period, which points out for the
necessity of clinical research to prevent nipple trauma in prenatal care.
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Introduction

Breastfeeding is the safest and most effective and
economical way to feed babies.! For mothers, it is
considered a form of preventing postpartum hemor-
rhage and breast and ovarian cancer.2 For babies, in
turn, breast milk has the ideal nutritional composi-
tion; it supports the development of bones and facial
muscles, and prevents food allergies, infections, and
intestinal colic, among many other benefits.3

However, the prevalence of breastfeeding is
below the recommendation of the World Health
Organization.3 In low and middle-income countries,
an estimate of only 37% of the babies are exclu-
sively breastfed until the age of six months.4
Difficulties in post-discharge breastfeeding, lack of
previous experience with breastfeeding, strict breast-
feeding schedules, use of pacifiers, and nipple
injuries are the variables associated with the inter-
ruption of exclusive breastfeeding (EBF) in the first
month of lactation.5.6

The postpartum period is recognizably a difficult
time for mother and baby, and it is precisely in the
first weeks of the puerperium that the main compli-
cations of the breast occur. Although it is quite
common, nipple pain and trauma should not be
neglected. Nipple trauma has a higher incidence
between the second and third days of postpartum,7.8
and occurs in about 26% to 52% of the women.9 It is
characterized by erythema, edema, cracks, fissures,
blisters, abrasions, and bruises. It is defined as a
change in the normal anatomy of the nipple skin,
with intrinsic primary lesion and changes in the
thickness and coloration of the skin, and not merely
as a solution of continuity.10

Nipple trauma is one of the main causes of early
interruption of breastfeeding!! and, although the
overall awareness on this regard, it is still a clinical
problem for breastfeeding. The literature presents
several forms of treating nipple trauma, including
the use of lanolin, mint cream, dexpanthenol, cold
and hot compresses, breast milk, breast shells, gly-
cerin, nipple protectors, correcting latching and posi-
tioning of the baby during feeding, among others!2;
however, the prevention of nipple trauma has not
been consolidated.

The main cause of nipple trauma is poor latch by
the baby and improper positioning between mother
and baby.!3 Thus, health education on breastfeeding
plays an important role in minimizing problems
related to breastfeeding.9,14,15

The performance of health workers in the
prevention of nipple trauma is still a challenge!6 and
a scientific basis from the best evidence is needed to
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support decision-making in clinical practice.

There is a review in the literature that address
this subject; however, it is outdated by more than
five years!7 and does not configure a systematic
review which has gathered evidence strong enough
to support clinical practice. Although another study
has been recently published that configures a
systematic review, it addresses prevention and treat-
ment of nipple pain and nipple trauma at the same
time, and does not have specificity and comprehen-
siveness in the subject.18 Its results cannot be applied
to clinical practice, as research questions should be
formulated separately and followed by a separate
analysis for each investigated event.

Therefore, the present review analyzes the effec-
tiveness of health education to prevent nipple trauma
in breastfeeding compared to other interventions.

Methods

This systematic review was conducted according to
the recommendations of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA).19 Based on the acronym PICO,20 the
question is: is health education on breastfeeding
effective to prevent nipple trauma in nursing
women? In the acronym PICO, P (patient or popula-
tion) refers to nursing women; I (intervention) refers
to health education on breastfeeding; C (comparison)
refers to other interventions; and O (outcome) refers
to the prevention of nipple trauma.

In order to standardize the adopted nomencla-
ture, interventions compared to health education on
breastfeeding were referred to in this article as
“nipple covers”.

The research was conducted at the Universidade
Federal de Goias, campus Goidnia, GO, Brazil, from
June 2018 to January 2019. Searches were conducted
in the Cumulative Index to Nursing and Allied
Health Literature (CINAHL), PubMed, Web of
Science, and Scopus, as well as in the references
cited in the selected articles.

Standardized descriptors were used from the
Medical Subject Heading Section (MeSH) and the
Health Sciences Descriptors (DeCS), together with
non-standardized descriptors. There was no date
limit for the article selection.

Two searches were performed to obtain the
desired results in relation to the variable nipple
trauma prevention. The search strategy comprised
the following descriptors and Boolean operators:

Search 1: breastfeeding OR breast-feeding OR
breast feeding AND breastfeeding technique (OR
breastfeeding education OR postpartum education



OR postnatal education OR lactation education OR
postpartum positioning OR group teaching OR
group education OR antenatal education) AND
nipple trauma (OR nipple pain OR lactation pro-
blems).

Prevention of nipple trauma: a systematic review

PubMed, 27 were from Scopus, and 355 were from
CINAHL. In addition, 12 titles were found in the list
of references of the researched articles. Of the titles
found, 89 were duplicated (Figure 1).

The inclusion criteria were experimental studies

and publications in English, Spanish, or Portuguese.
Case studies, literature reviews (narrative, integra-
tive, and systematic), editorials, and studies that did
not address the nipple trauma in nursing women
were excluded.

For article selection, two reviewers indepen-
dently assessedthe titles and abstracts (screening
step), and subsequently the full texts (confirmation

Search 2: prevention (OR prevent OR
preventing) AND breast-feeding (OR breastfeeding
OR breast feeding) AND nipple trauma (OR nipple
soreness OR sore nipples OR nipple fissure OR
nipple cracked OR nipple cracks OR nipple cracking
OR nipple crack) NOT treatment.

These search strategies resulted in 652 titles; 97
were from the Web of Science, 173 were from

Figure 1

Flowchart of the study selection process.
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step). A third reviewer analyzed any disagreements,
when necessary.

After the study selection, data were extracted by
two independent reviewers and entered into a previ-
ously prepared standardized form.2! The form was
used to collect general information and information
on study design, characteristics of the participants,
interventions, outcomes, and results.

Regarding the level of evidence, the studies were
evaluated as high, moderate, or low, following the
criteria established and applied in the GRADE
system (Grading of Recommendations, Assessment,
Development, and Evaluation).22 The studies were
coded (S) and numbered sequentially from one to
twelve (S1 ... S12).

Results

Tables 1 and 2 show the 12 selected studies, dating
from 1987 to 2017. They were conducted in Canada
(n=1), Australia (n = 2), Italy (n=1), Turkey (n=3),
Brazil (n=1), Iran (n=2), Saudi Arabia (n=1), and
Cuba (n=1). The selected references included inter-
vention and experimental studies, randomized cli-
nical trial, and randomized controlled and double-
blind clinical trial. Only two studies did not use
randomization (S4, S10). Samples ranged from 23 to
300 nursing mothers. All the studies were conducted
at the maternities and the follow-up of the partici-
pants ranged from prenatal to six months post-
partum. Three studies had no follow-up losses (S4,
S11, S14). In two studies, the gestational age of the
babies was not specified (S3, S12), while in the
others, the babies were considered full-term. Seven
of the studies included were only first-time mothers
(S1, 82, S4, S8, S9, S10, S11).

Some exclusion criteria should be highlighted:
abnormal nipples (flat, inverted, and pseudo-
inverted),23-27 use of pacifiers or formula,23-26 preg-
nancies of twins,23-28 newborns with low birth
weight,23,24,29.30 and Cesarean section.25-27

Three studies were assessed as high level of
evidence (S5, S6, and S7), five as moderate (S2, S3,
S4, S8, and S9), and four as low (S1, S9, and S10)
according to GRADE.22

Only S2 and S12 described possible adverse
events. S2 reported that the intervention may have
caused anxiety in the participants, while S12
reported the absence of adverse events.

Health education on breastfeeding to prevent
nipple trauma, mainly addressing the correct breast-
feeding technique, was assessed directly in four
studies (S2, S4, S6, S12), while health education
associated with another method was assessed in fives
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studies (S1, S7, S8, S9, S10). Of these studies, only
three described the evaluation of breastfeeding tech-
nique used by the mothers (S2, S6, S9); the other
studies did not mention the care given in this regard
(S3, S5, S11).

The following interventions for nipple trauma
prevention were tested: health education, focusing
on correct breastfeeding technique (Table 1);
expressed breast milk, lanolin, guaiazulene (dark
blue crystalline hydrocarbon obtained from the oil of
the Guaiacum officinale tree), peppermint gel,
peppermint water, gauze, tea compress, warm
compress, extra-virgin olive oil, ointment based on
the composition of the studied hospital (containing
high-quality protein, glycerin, paraffin oil, casein,
lanolin, petroleum jelly, zinc oxide, potassium
hydrate, sodium and distilled water; and clostebol
acetate + neomycin sulfate spray) (Table 2).

Discussion

Health education on breastfeeding

Health education on breastfeeding was carried
out in the prenatal or postpartum periods focusing
on the correct technique, has moderate evidence to
prevent nipple trauma and requires to be delivered
along with clinical demonstrations (S1, S4).

In the study in which breastfeeding education
was provided in prenatal care, it was concluded that,
to prevent nipple trauma, a one-hour session with
emphasis on the correct position and grasp using a
baby dummy was more effective than the regular
guidelines (S1). The opportunity to experience, as
close to reality as possible, helps puerperal women
understand and adequately replicate breastfeeding
technique.15

Low-cost training with minimal technology was
offered to 603 pregnant women in the third trimester,
increased confidence regarding breastfeeding
(p=0.05) and provided sufficient knowledge in the
postpartum period (p=0.02) However, training was
insufficient to increase the duration of breastfeeding
or reduce breast problems.3!

Conversely, two studies, one with moderate (S2)
and the other with high (S3) recommendation,
showed that health education on breastfeeding in the
postpartum period, with emphasis on the correct
breastfeeding technique is not more effective in
preventing nipple trauma than the regular guidance
provided at the maternities. The hand off technique
(not positioning the baby for the mother) did not
reduce intercurrence, even if the educator verbally
and visually described the appropriate technique
with the use of teaching materials (S2).
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Table 1

Characteristics of the studies included in the systematic review on the use of health education in preventing nipple trauma.

Author, Year, Country

Proposal

Method

Outcome

Level of evidence

Conclusion

S1. Duffy et al.14
1997, Australia

S2. Henderson et
al.,28 2001,
Australia

S3. Oliveira et al.29
2006, Brazil

Investigate the effect of a

group teaching session for

nulliparous women in the
third trimester of pregnancy

Evaluate the effectiveness of
a standardized educational
intervention in breastfeeding

Evaluate the impact of a
breastfeeding technique
intervention on the exclusive
breastfeeding rate and on
related breast problems
in the first month postpar-
tum.

Randomized experimental study with 75 primi-
parous women intending to breastfeed, con-
ducted during the prenatal follow-up.

EG* (n=37): received prenatal education inter-
vention.

CGt (n=38): received regular prenatal educa-
tion.

Followed up to the 4th postnatal day for evalu-
ation of breastfeeding and nipple pain and
trauma (NTI$). In the 6th week, the mainte-
nance of breastfeeding was verified.

Randomized clinical trial with 160 primiparous
women intending to breastfeed.

EG (n=80): received health education on stan-
dardized and individual breastfeeding with ver-
bal, visual, and written approach within 24
hours postpartum.

CG (n=80): received the regular care of the
unit.

The groups were evaluated after 6 weeks,

3 and 6 months.

Randomized clinical trial with 211 mother-child
pairs.

EG (n=74): guidelines with the use of educa-
tional material on the technique of breast-
feeding.

CG (n=137): conventional guidelines of the
unit.

The evaluation was performed at the materni-
ty, at 7th and 30th days postpartum.

The intervention group had
higher overall NTI score (M§ =
132.85, SDIl = 5.5), indicating
less nipple trauma p<0.001;

There was no significant dif-
ference between the groups
in the incidence of nipple
trauma.

There was no significant dif-
ference (p>0.05) between the
groups regarding the fre-
quency of nipple trauma in
the maternity hospital (EG =
43.2% x CG=43.8%), on the
7th day (EG = 43.2% x
CG=48.9%) and the 30th day
(EG=8.5% x CG=9.1%).

Moderate

Moderate

High

Practice training delivered to
prenatal group effectively
reduced nipple pain and
trauma in nulliparous
women and increased
breastfeeding rates.

Intervention cannot be
recommended as regular
practice.

One session in the maternity
hospital to reinforce the
proper breastfeeding tech-
nique was insufficient to
improve the breastfeeding
technique or reduce the
occurrence of breast pro-
blems resulting from poor
technique.

continue

*EG = experimental group; 1CG = control group; *NTI= nipple trauma index; SM = mean; IISD = standard deviation.
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Table 1

concluded

Characteristics of the studies included in the systematic review on the use of health education in preventing nipple trauma.

Author, Year, Country Proposal Method Outcome Level of evidence Conclusion
S4. Eksioglu et al.15  Investigate the effects of dif- Controlled intervention study with 90 primi- In the 2nd week postpartum, Moderate Demonstration-based
2017, Turkey ferent pre-discharge breast- parous women. the rate of nipple trauma was training was an effective
feeding training techniques G1 (n=30): routine care. 63.3% in G1, 56.7% in G2, method to prevent nipple
for primiparous mothers on G2 (n=30): provision of package leaflet. and 20.0% in G3 (p=0.001). trauma.
the subsequent incidence of G3 (n=30): demonstration-based training. In the 4th week postpartum,
nipple trauma. the rate of nipple trauma was

30.0% in G1, 10.0% in G2,
and 6.7% in G3 (p=0.026).

*EG = experimental group; tCG = control group; ¥NTl= nipple trauma index; $M = mean; lISD = standard deviation.
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Table 2

Characteristics of the studies included in the systematic review on the use of nipple covers in preventing nipple trauma.

Author, Year, Country Proposal

Method

Outcome

Level of evidence

Conclusion

S5. Hewat et a/.38
1987, Canada

Evaluate whether breast milk
or colostrum, applied to the
nipples after breastfeeding, is
superior to hydrated lanolin
in preventing nipple pain and
trauma

S6. Centuori et al.30
1999, Italy

Determine whether the dura-
tion of breastfeeding and the
incidence of nipple trauma
and pain are affected by the
use of ointments and creams.

S7. Api et al.25
2005, Turkey

Evaluate the effectiveness of
guaiazulene cream compared
to breast milk in the preven-
tion of nipple pain and trau-
ma during breastfeeding.

Randomized clinical trial with 23 primiparous
women evaluated until the 10th day postpar-
tum.

G1 (n=10) applied expressed breast milk or
colostrum on the right nipple and lanolin on
the left after each feeding.

G2 (n=13) reversed the procedure.

Each participant was her own control.

Randomized clinical trial with 219 postpartum
women followed-up in four moments until the
third month postpartum.

CG* (n=96): followed hospital routines.
EGt (n=123): did not use physical, chemical, and
mechanical methods in nipple care.

Randomized, controlled, double-blind clinical
trial with women of vaginal delivery in the
puerperium.

EG (n=76): used guaiazulene ointment 0.05%
after each feeding. Breast cleaning was recom-
mended before feeding
CG (n=77): used breast milk after each feeding.
The women were evaluated 15 and 30 days
after delivery for nipple pain and trauma.

All the women experienced
nipple trauma.
There was a positive and sig-
nificant correlation between
nipple trauma and engorge-
ment (r=0.43; p<0.02).

There was no difference
between the two groups
regarding breast and nipple
problems.

Bottle and pacifier use were
associated with nipple trauma
(p<0.05) after hospital
discharge and two weeks
postpartum.

The total incidence of nipple
trauma was 31.4% at 30 days
postpartum, 18.4% in EG and
44.2% in CG (p= 0.001,
RR# = 0.42, C195%=0.24-0.71).

Low

Moderate

High

Breast milk was not superior

to lanolin in the prevention

or reduction of nipple trau-

ma in the first 10 days post-
partum.

Special cleaning with dis-
tilled water and sterile
gauze, and the use of creams
and spray on the nipples
proved to be unnecessary.

The application of guaiazu-
lene was effective to reduce
nipple trauma.

continue

*EG = experimental group; 'CG = control group; *RR = relative risk; EVOO = extra virgin olive oil.
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Table 2

Characteristics of the studies included in the systematic review on the use of nipple covers in preventing nipple trauma.

Author, Year, Country

Proposal

Method

Outcome

Level of evidence

Conclusion

S8. Melli et al.23
2007, Iran

S9. Melli et al.24
2007, Iran

$10. Atan e Sirin.27
2012, Turkey

Investigate the preventive
effect of peppermint gel on
nipple trauma, compared to
modified lanolin and placebo

Evaluate the effectiveness of
a topical preparation of pep-
permint water in comparison
with expressed breast milk
for the prevention of nipple
trauma in nursing primi-
parous women.

Compare the effectiveness of
breast milk, warm wet com-
press, and tea compress in
the prevention of nipple
problems in primiparous
women.

Double-blind randomized clinical trial with 216
primiparous women evaluated on days 4, 7, 14,
and 42 postpartum.

G1 (n=72): purified lanolin
G2 (n=72): peppermint gel.

G3 (n=72): placebo gel.

The intervention was applied to the areola and
nipple after each feeding and cleaned before
the next feeding. All the women received
guidelines on breastfeeding prior to breast-
feeding.

Randomized clinical trial with 196 women, fol-
lowed-up in three visits or phone calls within
14 days and one phone call within the sixth
week postpartum.

EG (n=98): application of peppermint water
after each feeding.

CG (n=98): application of breast milk after each
feeding.

All mothers received standardized breastfeed-
ing education with demonstrations before
starting breastfeeding.

Experimental study with 105 primiparous
women.
G1 (n=35): tea compress
G2 (n=35): warm wet compress
G3 (n=35): breast milk
Health education on the benefits and success
of breastfeeding was provided, together with a

brochure to support this education. Visits on

the 5th and 14th day postpartum.

Nipple trauma was less common
when using peppermint gel
(3.8%) than when using lanolin
ointment (6.9%) or placebo
(22.6%) (p=0.01), on the 14th
day postpartum.

The relative risk of trauma in
the lanolin group (RR= 2.41,
Cl95%=1.20-3.01) was higher
than in the peppermint group
(RR=1.85, C195%=1.64-3.10).

The occurrence of nipple trau-
ma was lower in the group
using peppermint water
(p<0.01) EG=7%, CG=23%.
In the EG, trauma occurred on
the 7th day postpartum (6.2
1.9) and in the CG, on the 4th
day postpartum (3.8 + 0.9).
Peppermint water reduced the
risk of trauma compared to the
other group (RR=3.6,
Cl95%=2.9, 4.3).

The highest rate of nipple trau-
ma (34.3%) occurred on the 3rd
day postpartum.

On the 6th and 7th days postpar-
tum, fewer nipple problems
were identified in the warm
wet compress group (p>0.023).
On the 14th day postpartum,
there was no significant diffe-
rence between the groups,
p=609 (G1=54.3%, G2=42.9%,
and G3=49.5%).

High

Moderate

Low

Peppermint gel formulated
as a natural remedy was
effective in preventing nip-
ple trauma. The application
of the gel was suggested as
prophylaxis for nipple trau-
ma with proper instruction
at the start of breastfeeding.

Peppermint water was effec-
tive in preventing nipple
pain and trauma compared
with breast milk.

Midwives and nurses can
teach mothers in the hospi-
tal about warm wet com-
presses to prevent nipple
pain and trauma and conti-
nue the practice after dis-
charge.

continue

*EG = experimental group; TCG = control group; *RR = relative risk; EVOO = extra virgin olive oil.
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Table 2

concluded

Characteristics of the studies included in the systematic review on the use of nipple covers in preventing nipple trauma.

Author, Year, Country Proposal

Method

Outcome

Level of evidence

Conclusion

S11. Thabet et al.26 Compare the effect of pep-
2013, Saudi Arabia permint water compared to
breast milk for the preven-

tion of nipple injuries.

S12. Cordero et al.40  Evaluate the effectiveness of
2015, Cuba extra virgin olive oil (EVOO)
in the relief and prevention
of sore nipples in nursing
mothers compared to the use
of breast milk.

Experimental study with 150 primiparous
women breastfeeding after vaginal delivery
with 38 or more weeks of gestation, from the
1st to the 14th day postpartum.
G1(n=50): peppermint water applied after each
feeding with a gauze on the nipples and areo-
las after washing the nipples with water.
G2 (n=50): expressed breast milk after each
feeding.

CG (n=50): nipples were kept clean and dry.
All the women received comprehensive hospi-
tal education on breastfeeding before the start
of breastfeeding.

Experimental, prospective, randomized trial
with 300 nursing mothers.
G1 (n=150): EVOO on the nipple after each
feeding
G2 (n=150): drops of milk after each feeding.
Clinical evaluations were performed in the first
two weeks of treatment and after the first
month of breastfeeding.

Women in the peppermint
water group were more
prone to intact nipples and
areolas at 15 and 30 days
(88% and 92%) than women
in the breast milk group (60%
and 64%) and CG (44% and
40%) (p<0.001).

The occurrence of nipple
trauma in the EVOO group:
2.7%.

In the group that used breast
milk: 44.0%.

Nipple trauma was related to
poor posture during feeding
(p<0.001)

Low

Low

Peppermint water was more
effective in preventing nip-
ple trauma and pain than
breast milk. Proper instruc-
tions at the beginning of the
breastfeeding program are
required.

EVOO was important in the
prevention of nipple trauma,
with a positive result even
with inadequate posture
during feeding.

*EG = experimental group; TCG = control group; *RR = relative risk; EVOO = extra virgin olive oil.

M3IAa1 d11ewd)sAs e iewnelsy ajddiu Jo uonuanaid



Oliveira FS et al.

In S2, late evaluations regarding the presence or
absence of nipple trauma may have contributed to
the non-difference observed between experimental
and regular education, since the nipple trauma could
have healed naturally in week six, month three, and
month six postpartum, albeit slowly. Ideally, the
evaluation should be done in the first week, since
this event occurs between the 2nd and 3rd day post-
partum.8 Late evaluation may also have affected the
follow-up of the intervention by the postpartum
woman, who could have sought, on her own, some
treatment or nipple cover to relieve pain and trauma,
or could even have stopped breastfeeding due to
pain.

In S3, the regular guidance was delivered by
health workers at a maternity hospital accredited by
the program known as Iniciativa Hospital Amigo da
Criang¢a (Child-Friendly Hospital Initiative), where
the entire team is skilled to support breastfeeding.!
This initiative has a positive impact on the breast-
feeding process,32 which would explain the non-
difference observed between the regular guidance
and the experimental guidance delivered by the team
specialized in breastfeeding.

The group mentioned above had a reduced rate
of nipple trauma (8.5% in the experimental group
and 9.1% in the regular group) on the 30th day post-
partum. In another study (S7), however, a nipple
cover was considered effective in preventing trauma,
with a rate of 31.4% in the equivalent postpartum
period. This result suggests that the protective effect
lies in health education.

On the other hand, there is a strong recommen-
dation that points out that a single intervention is
insufficient to ensure an adequate technique during
feeding (S3). Even with individual guidance, the
breastfeeding technique used in the first month
changes little in relation to quality, regardless of
whether the mother has received the intervention.28

Inadequate position and latch during feeding are
the main causes of nipple traumal3.33 and, conse-
quently, causes persistent nipple pain,34 usually of
high intensity.35

Thus, health education on breastfeeding, whether
individual or in group, focuses on the proper breast-
feeding technique that should be routinely provided
in the prenatal and postpartum period from the first
feeding,36 with a follow-up of at least two visits.37

Puerperal women who receive demonstration-
based training have higher positive scores for use of
the correct feeding technique than the puerperal
women of the other groups (p<0.05). This training is
based on explaining, demonstrating, and practicing
breastfeeding with a breast model, dolls, and illus-
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trative guide, and lasts for approximately one hour
(S4).

Use of nipple covers

Breast milk was tested in half of the studies (S5,
S7, 89, S10, S11, S12) and was reportedly less effec-
tive than guaiazulene (S7), peppermint water (S9,
S11), warm wet compress (S10), and extra virgin
olive oil (S12), while no difference was shown with
lanolin (S5).

In Hewat and Ellis38 study revealed that breast
milk was not superior to lanolin in preventing nipple
pain and trauma. However, this study has a low level
of evidence due to its methodological weaknesses:
1. The small sample size did not allow the use of
parametric procedures to determine the statistical
differences between the two interventions; 2.

Variables related to the breastfeeding technique,
which could affect nipple pain and trauma, were not
controlled; and, 3. The woman herself was her
control, which may have caused confusion or forget-
fulness at the time of applying milk or lanolin,
resulting in a strong research bias.

In contrast, the experimental study conducted by
Thabet et al.26 showed that breast milk applied to the
nipple and areola was less effective than just keeping
this region clean and dry (S11). The relative risk of
nipple and areola trauma in the control group (48%
and 56%) and in the expressed breast milk group
(32% and 32%) was higher than in the peppermint
water group (4% and 2%) at 15 and 30 days after
delivery, with statistical significance.

S6, with a moderate recommendation, points out
that avoiding any intervention is better than the
nipple cover prepared by the hospital. Although
there was no significant difference, the rate of nipple
trauma at hospital discharge was higher in the group
that used the hospital nipple cover than in the group
that avoided any intervention (34% and 27%).

Although S6 scope did not include evaluating the
breastfeeding technique, it suggests that breast-
feeding guidance and support may be more effective
in reducing nipple problems, in addition to avoiding
unnecessary spending on nipple covers.30

The guaiazulene cover showed better results
than breast milk. Despite being a high-evidence
study, 31.4% of women still had nipple pain and
trauma at 30 days postpartum. This result can be
explained by the fact that the interventions were
conducted by a health worker with no experience in
breastfeeding and the appropriate breastfeeding tech-
nique was not included in the intervention. In addi-
tion, guaiazulene is an unconventional nipple cover
for breastfeeding women and it must be removed



before feedings.

Therefore, it is suggested that, before its wide-
spread use in clinical practice, a randomized clinical
trial should be conducted to compare guaiazulene
with other nipple covers with effective results in
preventing nipple trauma. Moreover, guidelines and
evaluations on the correct breastfeeding technique
should be provided for all groups, with an additional
focus on cost-effectiveness.?

Another nipple cover with a positive effect was
peppermint gel, with high recommendation (S8), and
peppermint water, with moderate (S9) and low
recommendation (S11).

The results show that peppermint gel, formulated
as a natural treatment, is more effective in
preventing nipple trauma than lanolin (S8), placebo
gel (S8), and breast milk (S9, S11). The rate of
nipple trauma on the 14th postpartum day was lower
in the study (S8) that used gel (3.8%) than in the
study (S9) that used peppermint water (9.0%). Still,
peppermint water was three times more effective
than expressed breast milk (27%) (S9).

Peppermint (Mentha piperita) has a calming and
numbing effect that could explain the relief in skin
irritations of the areolomamillary region.23,24,26 [t
also has an antiseptic effect and increases the flexi-
bility of tissue, making it resistant to injuries.23

Peppermint gel can be suggested as prophylaxis
for nipple trauma, together with adequate health
education at the beginning of breastfeeding. The
formula for the preparation is available in S8.
Additionally, the gel is easier to apply than pepper-
mint water.

Noteworthily, there is a need to remove pepper-
mint gel and peppermint water before feedings. The
standardization of removal for all groups may have
impaired the performance of lanolin (S8) since pure
lanolin does not require removal. Moreover, lanolin
has had positive effects in the treatment of nipple
pain and trauma,39 and should be further investigated
for the prevention of these conditions.

The removal of nipple covers (S6, S7, S8, S9)
for breast hygiene before each feeding can weaken
the skin of the areolomamillary region, making it
susceptible to trauma or even worsen existing
injuries. It is recommended that rubbing should be
avoided and only water be used to clean the region,
during daily baths, without the use of soap or other
astringent products.!

Extra virgin olive oil was recently tested (S12),
and it was found that, at 15 days postpartum, only
2.7% of women had nipple trauma compared to 44%
of the women who used expressed breast milk. It is
believed that this effectiveness is due to the anti-
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inflammatory and antioxidant action of extra virgin
olive oil. However, this is considered a study with a
low level of evidence.40

Study S12 assigns extra virgin olive oil protec-
tive action for trauma even when the feeding tech-
nique is inadequate; however, it does not include an
inferential analysis to identify a possible difference
between the groups. A poor breastfeeding technique
was observed in 36.9% of the women in the breast
milk group and in 18.7% of the women in the olive
oil group. An inferential analysis made with the
available data unveils a significant difference
between the groups; i.e., the group using breast milk
exhibited a worse breastfeeding technique, which
would justify a higher rate of nipple trauma.

In addition, the authors do not clarify which
follow-up or guidelines were provided to the groups
on breastfeeding, especially in relation to the proper
breastfeeding technique. It is wondered whether
there was differentiation between the groups or
whether the group using extra virgin olive oil
received more follow-up and guidelines on breast-
feeding and proper techniques.

Women, pregnant women or in the puerperium,
need to feel supported and accompanied by a health
worker trained in breastfeeding, even by phone calls
with consistent information about breastfeeding.41.42

Therefore, health education on breastfeeding
should be provided in more than one contact with the
mothers,29.37:42 to improve the knowledge and atti-
tudes of women regarding prevention of nipple
trauma.23,24,26 These contacts should preferably
occur during the prenatal period,27,28,29.36,38 with
active participation of the women in demonstrations
of the breastfeeding technique.!5 The support
provided by health workers should involve health
education on breastfeeding. It may include a nipple
cover with moderate to high level of evidence;
ideally one that does not require removal, such as
lanolin,7.17 still minimally explored in clinical
studies on trauma prevention.23,38

A limitation of this study is the absence of a
meta-analysis, which would be impracticable due to
the diversity of nipple covers and the non-uniformity
of the strategies the studies applied to interventions.
Moreover, a knowledge gap was identified regarding
experimental or quasi-experimental studies
conducted in prenatal care, since almost all clinical
studies in preventing nipple trauma were conducted
in the postpartum and in the maternity hospital.

Health education on breastfeeding, with clinical
demonstration, has a moderate level of evidence in
preventing nipple trauma. In contrast, the single
approach of health education in the postpartum
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period does not effectively prevent nipple trauma.

Interventions with peppermint gel or water and
guaiazulene covers have a positive effect in
preventing nipple trauma, with high or moderate
recommendation, in the postpartum period. The use
of these nipple covers in the clinical practice of
health workers involved with breastfeeding needs to
be considered, since all require the removal before
feeding. It is not possible to recommend the use of
extra virgin oil in preventing nipple trauma due to
the methodological weaknesses of the study.

Comparative studies on health education with
isolated clinical demonstration versus education
combined with nipple covers, both prenatal and post-
partum, are required to establish whether the preven-
tion of trauma is related to covers or to a well
applied health education.
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